A Better 
FM 
Receiver! 


... better because Hallicrafters are pioneers 
in FM. Mode] S-27 (illustrated) was the first 
general coverage U.H.F. communications 
receiver to incorporate both AM and FM in 
one receiver. Hallicrafters, through continu- 
ous research, both for our armed forces and 
civilian use, have become the authoritative 
source for FM communications receivers. 

Hallicrafters Model S-27 FMAM re- 
ceiver, 15 tubes, 3 bands, cover 27.8 to 46 


mc., 45 to 84 mce., 81 to 143 mc. Switch 


changing from FM to AM reception. 


hallicratters 
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Here is a Partial List of Subjects 
This Lesson Teaches 


With 31 Photos, Sketches, Radio Drawings 
How superheterodyne receivers work 


GETTING ACQUAINTED WITH 
RECEIVER SERVICING 


How to remove tubes, tube shields Inside story of carbon resistors 
Three reasons why Radio tubes fail Paper, electrolytic, mica, trimmer con- 
Electrodynamic loudspeaker: densers 
How it works How condensers become shorted, leaky 
Replacing damaged cone Antenna, oscillator coil facts ; 
Recentering voice coil Power transformer: construction, pos- 
Remedies for open field coil ; sible troubles 
Output transformer construction, repair Installing power cord 
Gang tuning condenser: Troubles of combination volume control, 
Construction of rotor, stator on-off switch 
How capacity varies Tone controls ; 
Restringing dial cord Dial lamp connections _ 
Straightening bent rotor plates Receiver servicing technique: 


I. F. transformers— Checking performance 
What they do, repair Testing tubes 

hints Circuit disturbance test 
How to locate defective Isolating defective stage 
soldered joints Locating defective part 


$10 a Week in Spare Time 


**I repaired some Radio sets when I was 
on my tenth lesson. I really don’t see 
how you can give so much for such a 
small amount of money. I made $600 
in a year and a half, and I have made 
an average of $10 a week—just spare 
time.’’ — JOHN JERRY, 1337 Kalamath 
St.. Denver, Colorado. 


See For Yourself How 
I Train You at Home to 


$200 a Month in Own Business 
*‘For several years I have been in busi- 
ness for myself making around $200 a 
month. Business has steadily increased, 


I have N.R.I. to thank for my start in 


this field.”’—ARLIE J. FROEHNER,. 300 


N.R.I. Student Now Lieut t In 


4 


4 TH, President . , U. S. Army Signal Corps 
ae ict cmaereure Mail the Coupon fora FREE lesson from my Radio “I cannot divulge any information as to 
Established 28 Years Course. It shows how N.R.I. trains you for Radio at Eg BA FE OA, 


mighty handy these days.’’—(Name and 
address omitted for military reasons.) 


home in spare time. And with this Sample Lesson 
I'll send my 64-page illustrated book, RICH REWARDS IN RADIO. It de- 
scribes the many fascinating jobs Radio offers, explains how N.R.I. teaches you 
with the unique training methods I have perfected over 28 years. 


Chief Operator Broadcasting Station 
**‘Before I compteted your lessons, I ob- 


Act Now! Many Radio Technicians My Method Helps Many Make $5, tained my Radio Broadcast Operator's 


~ license and immediately joined Station 
Make $30, $40, $50 a Week $10 a Week EXTRA While WMPC where I am now Chief Operator.’’ 
; Learning —HOLLIS F, HAYES, 327 Madison St., 
Right now, in nearly every neighbor- . ma Lapeer, Michigan. 
hood, there’s room for more spare and Many N.R.I. students make $5, $10 a week 
full time Radio Technicians. Many Ra- extra money fixing Radios in spare time while 
dio Technicians are stepping into FULL learning. I send EXTRA MONEY JOB SHEETS 
time Radio jobs, or are starting their ‘that tell how to do it! ; : . Service Manager for Four Stores 
own shops, and make $30, $40, $50 a _My Course is so interesting, with hundreds of “I was working in a garage when I en- 
week! pictures, charts and diagrams—so easy to grasp rolled with N.R.I. I am now Radio 


Service Manager for the M Furni- 
ture Co. for their four stores.’’—JAMES 
E. RYAN, 119 Pebble Court, Fall River, 


Others take good-pay jobs with with simplified explanations and special teach- 
eee iana shken we - al : ing methods—that we believe you will be ‘‘old 
Broadcasting Stations. Hundreds more 


are needed for Government jobs as Civ- friends’’ with Radio before you know it. You Mass. 

ilian Radio Operators Technicians Ra- can run your own spare time shop, get practice 

dio Manufacturers, rushing to fill Gov- fixing friends’ Radios, get paid while training! 

ernment orders, need trained men. Find Out What N.R.I. Can Do For You $500 Per Year In Spare Time 
Aviation, Police, Commercial Radio and MAIL COUPON NOW for FREE Sample Lesson and “TI am doing spare time Radio work, 
Loudspeaker Systems are live, grow- 64-page illustrated book. You'll see the many fasci and I am averaging around $500 n 
ine fi s J ; - Trews 3 nating jobs Radio offers and how you can train at year. Those extra dollars mean so much 
Te field - a pw ola A ~— jobs home If you want to jump your pay—Mail Coupon —the difference between just barely get. 
clevision and otne!r adio develop- aT ONCE! J. E. SMITH, President, Dept. 3CR, Na- ting by and living comfortably.""—JOHN 
ments will open after the war I give tional Radio Institute, Washington, D. C. WASHKO. 97 New Cranberry, Hazleton, 


you the Radio knowledge required for 
these fields. 


Penna. 


TRAINING MEN FOR VITAL RADIO JOBS 


> 

fe\ ‘Extra Pay in b= GOOD FoR B 64 PAGE BOOK 

Pt) a OTH 
Kb Army, Navy, Too les SAMPLE LESSON 

Men likely to go into military i Mr. J. E. SMITH, President, Dept. 3CR ' 
Service, soldiers, sailors, marines, g NATIONAL RADIO INSTITUTE, Washington, D. C. si dali a 
s ai > , a Mail me FREE, without obligation, Sample Lesson and 64-page book, “Rich 
ne mail the Co upon Now! 8 Rewards in Radio.” (No Salesman will call. Write plainly.) s 
earning Radio helps Service men i . : 
get extra rank, extra prestige, | 4 ae : 
more interesting duties, MUCH a sa tetacenents eee t 
HIGHER PAY. Also prepares for —s:lhl: ' 
Seed Radio jobs Biter Service F 6 asters ...<..........0csccesscessscccssessnccsescsesssensssosssssis r 
ends. Over 1,700 Service men now i . 
enrolled. ee TT | eer En e+. 4FR-2 : 

Leese ee eeceeeeaeeeeeeeneaaasaeanead oul 
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Fite many months of debate, the 

War Manpower Commission has 
finally certified that repair and hand- 
trade services are essential to the sup- 
port of the war effort. Included with- 
in this certification, appears “radio 
repair.” Thus under the Occupational 
Bulletin issued by Selective Service 
and known as bulletin No. 42, radio 
repairmen now have the status of a 
critical occupation, eligible for occu- 
pational deferment, until a replace- 
ment can be trained. To receive con- 
sideration for occupational deferment, 
the serviceman or the employer of a 
serviceman will have to fill out Form 
42A. Such deferment will place a per- 
son in class 2A. 

Servicemen who seek such defer- 
ment are not evading their duty, says 
the War Manpower Commission. A 
balance of manpower in the military 
and home fronts is essential, they say. 
This viewpoint is best expressed in a 
statement by Paul V. McNutt, Chair- 
man of the WMC, which declared, “Oc- 
cupational deferment usually indicates 
that a man is making a more valuable 
contribution to the war right now 
than if he were in uniform ... it is 
the War Manpower Commission’s job 
to see that the nation’s manpower is 
properly allocated.” 

Coast-to-coast networks have al- 
ready begun a campaign outlining the 
importance of radio maintenance. 
Newspapers and magazines have also 
swung into the program. Such effec- 
tive cooperation further proves the 
importance of the home receiver and 
the man who keeps it working. 


We serviceman has been receiving 

some excellent promotion these 
days on the air. With stations from 
coast-to-coast stressing the impor- 
tance of the serviceman and his work, 
everyone has become more conscious 
than ever of his value to a community. 
Perhaps the most effective air tribute 
to the serviceman was made by Fra- 
zier Hunt recently during one of his 
broadcasts. Said Mr. Hunt... “to 
the list of hard-working public serv- 

(Continued on page 56) 
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So HINT 


2333 for the 325 employees and the 
2008 products of the American Radio 
Hardware Co. 1918 for the new symbol 
of Victory... fateful date reminding the 
enemy of what was and what is to be. 


Partner in the pattern for Victory 
are American Radio Multi-Contact 
Plugs and Sockets of which only 
a few are illustrated. The total 
line covers almost every known 
type of plug and socket ... and if 
the need arises for special jobs, our 
flexibility in manufacture and ex- 
perience permits us to produce 
practically overnight. These plugs 
and socket board assemblies 
are characterized by their ability 
to withstand tough punishment 
over the entire range of the ther- 
mometer... from extreme heat to 
extreme cold. Write for further 
information. 


*« 
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2353 per 7 97 8. « Working day and night. Putting away 10% every 


week for War Bonds and Stamps. Being good citizens by buying only the 
things we need. Welcoming rationing. Discouraging hoarding of any kind. Participating in civilian defense activities. 


Radio Hardware Co., Ine. 


476 BROADWAY, 


NEW YORK, 


Y. 
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In the postwar world, when the saving of a life is a matter of seconds, 
your doctor will be as close as your nearest microphone. 


Instant contact! ... this is the future of communications. Not just 
Station to station, but person to person in the broadest possible 
application of communications. Firemen fighting a raging fire, the 
policemen on the beat, the salesman on the road, the businessman 
on the plane, all will be able to do a better job because of a micro- 
phone and communication equipment. 


The equipment that will make this possible is being produced for 
our Armed Forces today. Microphones for this equipment are being 
developed and manufactured by Shure Brothers. The War Micro- 
phones of today will be the Peace Microphones of Tomorrow. Shure 
Brothers will provide Better Microphones for Better Communica- 
tions for this new world of the future. 


SHURE BROTHERS, 225 W. Huron St., Chicago, Illinois 


Designers and Manufacturers of Microphones and Acoustic Devices 


Send for This New Shure Reactance Slide Rule 


Makes extremely simple the calculation of complicated problems in 
resonant frequencies. Also helps in the solution of circuit problems in- 
volving inductances and condensers. Covers a frequency range of 5 cycles 
per second to 10,000 megacycles. Indispensable for radio and electrical 
engineers, technicians and circuit designers. Send 10c_in coin to cover 
mailing costs to Dept. 174X. 
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"Of the Ways and On the Way... 
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... Awarded the Maritime M “for Outstanding 


Development and Production of Radio Equipment” HE in one-fifth the time 
ormally required— 


Ready to plug in and tune in— 
It is freeing skilled craftsmen 
For other vital jobs. 


The new Liberty Ship radio - 
Developed for The Maritime Commission 
By I. T. & T.’s manufacturing associate 
Federal Telephone and Radio Corporation 


In recognition of 
Is helping save the manpower hours 


“Outstanding performance 


That build our bridge of ships. In the development and production 

Not eight or ten separate parts Of radio equipment” 

But one The Maritime Commission has awarded 
Compact, all-in-one Federal Telephone and Radio Corporation 
Radiotelegraph Unit— The Maritime ““M”’ Pennant 

Takes care of The Victory Fleet Flag 

Both sending and receiving. And Maritime Merit Badges. 


Federal Telephone and Radio Corporation 


General Offices: 200 Mt. Pleasant Avenue, Newark, N. J. 


AN i T T ASSOCIATE 
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VOLUME CONTROL 


Pays *500°° in WAR BONDS 


Do you know how to make a sick radio 
sit up and sing? Would you swap a few 
minutes’ time for a $100 U. S. War 
Savings Bond? O.K. ... if you live within 
the boundaries of the United States— 
you’re qualified. Not only one, but FIVE, 
$100 Bonds are offered! Let’s go! 

Nobody knows better than you how 
important the radio is to a democracy at 
war. And nobody knows better how 
difficult it is sometimes to get a radio 
into working order . . . what with the 
difficulty of getting exact replacement 
parts, etc. The question is: HOW DO 
YOU DOIT? IRC is going to pay a $100 
Bond each for five answers. Don’t you 
agree one of them might as well be de- 
livered to YOU? 


HOW TO WIN A BOND! 


All that’s required is a simple account, 
told in your own way, and your own 
words, describing: 


How you were able to replace a vol- 
ume control and get the set working 
satisfactorily—when you couldn’t ob- 
tain the volume control you would 
ordinarily have considered necessary 
for that particular make and model 
of radio. 


Name the make and model instrument 
you were working on. Tell what the 
VOLUME CONTROL trouble was. De- 
scribe exactly what you did and why, 
whether you made certain mechanical 
changes in the substitute control and/or 
electrical changes in the circuit. 

IRC suspects that in these times radio 
service men are displaying more inge- 
nuity and inventiveness and resourceful- 
ness than most of us have any idea of. 
We'd like to uncover some of these 


stories. 


It’s the IDEA that Counts 


Remember, no one expects you to submit a literary 
masterpiece. Your spelling makes no difference; 
grammar doesn’t matter. Just “let yourself go” and 
tell us how you licked the volume control prob- 
lem you faced (it may have been as simple as 
filing down a shaft, or making a special shatt), 
and send the story in. 


You May ALREADY Have Won a Bond 


What we mean is that some Volume Control job 
you've already done may be the one to cop one of 
those Bonds. It may be only a matter of putting 
down the detailed facts | mailing your entry! 


IDEAS to be Shared 


In entering this contest you have the satisfaction 
of knowing that worth-while ideas will be publi- 
cized for the entire service profession. You your- 
self will benefit from the information made avail- 
able by the results of this contest. This exchange 
of ideas is certain to help you keep radio sets 
going, through the use of standardized controls. 
These same sets might otherwise be kept out of 
service and become lost jobs for you. 


The Judges 


Judges, whose decision will be final as to the five 
winning entries, include IRC’ s Chief Engineer, 
Jesse Marsten, and two “outside” experts— 
Joseph Kaufman, Director of Education of the 
National Radio Institute, and William Moulic, 
Service Editor of “Radio Retailing Today.’ If, in 
the opinion of the judges, winning ideas of equal 
merit are presented, duplicate awards will be 
made. It is understood, of course, that all ideas 
submitted become the property of IRC 


CLIP THIS—FILL 


MY NAME_ 


IN—SEND 


INTERNATIONAL RESISTANCE COMPANY 
401 N. Broad St., Philadelphia, Penna. 


e Gentlemen: Here is my entry in your $500 U.S. War Savings Bonds Contest. 


WHAT HAVE YOU GOT TO LOSE? 


Don’t say, ‘““Aw, the Volume Control job 
I’m thinking of was too easy—any good 
radio man would have done the same as 
I did.”” Remember this: ANY job looks 
easy when you know the answer. ... And 
besides, even if someone else did have 
the same idea, HE may not tell us about 
it. So get busy yourself—surely a crack at 
one of those $100 Bonds is worth some 
trouble! All entries must be in IRC’s 
hands by April 10, 1943 when contest 
closes. 


FILL OUT THE COUPON 
—and send it in with your entry this week— 
TODAY if possible. Don’t put it off. Five 
men are going to be richer by a $100 Bond— 
make one of them YOU! 


Uncle Sam’s Men, Too 


If you’re now in Government 
service, in or out of uniform, 
you’re still eligible in this 
contest. Maybe the job you did was 
handled before you went into the service. 


IN WITH YOUR ENTRY 


RN 


COMPANY 


ADDRESS___ 


CITY. 


STATE — 


MY REGULAR DISTRIBUTOR IS. 


-———-_—----- - * 
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HYTRON'S SOLE PURPOSE for the duration 
is to maintain an always-increasing flow of 
tubes into the radio and electronic equip- 
ment which is playing a vital part in winning 
this Radio War. It is our firm conviction that 
the torch of Liberty which Hytron is helping 
to keep burning will light the way to the 
unconditional surrender of our enemies and 
to an electronic age which will amaze a 


freed world. 


GERMAN AIRCRAFT 


By 
LEWIS WINNER 


A revealing study of 
the radio receiving and 
transmitting apparatus 
found on captured Nazi 


planes in recent weeks. 


HE recent release of data on 
: German aircraft equipment by 

the British Air Ministry has cap- 
sized many theories and suppositions. 
Probably the most important of the 
revelations was that the Nazi equip- 
ment was not as inferior as we had all 
imagined. The equipment found on 
captured planes shows that it is ex- 
tremely durable, more than truly 
requisite, and its design is good... 
not superior to ours ... but equal in 
many respects. The material em- 
ployed is of the highest order, with 
practically no thought given to econ- 
omy. Of course, it must be remem- 
bered that this apparatus was made 
prior to 1940. Today, the rigidity and 
ruggedness are not so evident, ac- 
cording to those who did see one of 
these instruments recently captured. 
As an example, pressed aluminum 
sheet was used instead of aluminum 
alloy die castings. However, complete 
data on this newer equipment is still 
in the composing stage, and thus we 
will concern ourselves with pre-1940 


equipment, on which information is 
quite complete. 

In the earlier equipment, the rotor 
plates in the variable condensers Were 
milled out of a single solid aluminum 
alloy sheet. All housings and Chassis 
were also aluminum die castings, ], 
some of the receivers, the chassis cop. 
sisted of an intricate die-cast frame. 
work, bolted to the panel casting. Op. 
to this framework, the various stages 
consisting of cast boxes, were bolted, 
Thus the components were fixed with. 
in these cell-like units. This methog 
has its good and bad features. It does 
provide rigidity but it hampers servic. 
ing. For it is almost impossible to get 
to the components in the box, and thus 
the entire box has to be removed: 
rather a cumbersome and tedious job, 
Another complexity of this design js 
that it is usually necessary to unsolder 
connections to the box, since there are 
no connecting strips. The casings are 
so involved in some of the assemblies, 
that bosses are provided. Components 
are mounted on these bosses. 


\ German Messerschmitt 109E shot 


down somewhere over England. 
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The method of wiring is quite 
unique. In some instances, it is 
bunched to form a so-called snake for- 
mation. A grooved recess provided in 
the casting and lined with copper foil, 
houses this snake wiring, thus provid- 
ing protection and shielding. 

In the components were found many 
interesting features. For one thing, 
silvered ceramic trimmers are used 
almost universally, instead of micas, 
even at audio frequencies. Oddly 
enough these ceramic type condensers, 
which are now so popular here, were 
introduced several years ago in Ger- 
many. In the transmitters, molded 
bakelite mica condensers are used, in 
addition to the wax-paper Mansbridge 
type of condensers. Laminated bake- 
lite is used in some instances for re- 
sistor and condenser mounting. Sol- 
dering strips are of ceramics. 

As was pointed out in a previous 
paragraph, the rotor plates of the va- 
riables are machined out of a die cast 
piece. They are mounted onto a Ce- 
ramic spindle. Similarly made are the 
stator plates, they being clamped to 
two ceramic rods. Tracking is pro- 
vided with a two-rotor and three-sta- 
tor master oscillator condenser. In 
both the doubler and amplifier cir- 
cuits, a rotor and two-stator unit is 
used, in addition to a trimming plate. 
This plate is mounted on the rotor and 
meshes with the rotor. A _ serrated 
edge provides movement of the plate. 

Spiral grooved ceramic forms, with 
silver deposits in the grooves to form 
turns, are used in most of the instru- 
ments. This deposit, applied by elec- 
trolysis rather than spraying, affords 
stability, low capacity between turns 
and additional surfaces for the ultra 
high currents. 

Iron dust cores are used rather ex- 
tensively. In one coil construction 
studied, a plastic, three-section bobbin 
fitting over an iron core and molded 
in one piece served as an r-f and i-f 
unit. To provide adjustment, a screw 
action is employed. 

Let us now see where some of these 
parts were used. One was the Junkers 
88, which is a bomber. The transmit- 
ter here, a voice type, and the receiver, 
a nine-tube superheterodyne, provided 
coverage of from 38.6 to 42.2 me. The 
operator cannot tune the device, since 
there is no remote mechanism. In- 
stead, either of four frequencies are 
selected, and the equipment set to 
these predetermined frequencies. In 
the intermediate frequency, 3.15 mc. 
Is used. 

Two pentode tubes, one in a Col- 
pitts oscillator operating at half the 
carrier frequency with a frequency 
doubler, and the other a power ampli- 
fier, are used in the transmitter. The 
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Power Unit and associated filter circuit components for 
the transmitter and receiver removed from Nazi aircraft. 


This German radio receiver was found intact upon being 
removed for inspection by British radiomen in England. 
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modulator tube is a standard type re- 
ceiving pentode, and thus grid modu- 
lation is used. 

Dynamotors supplied with three 
commutators supply energy for the 24 
volt direct current motor supply, 
anode supplies and grid bias, respec- 
tively. 

A single wire, 6 feet 11 inches long 
suspended from a deck type insulator 
to a point on the tail, and matched to 
a concentric feeder by means of a T 
network, serves as the antenna. 

Of unique design is the equipment 


The trailing winch of a dissected antenna system. 
Note the automatic ree] and drum assembly units. 


installed on the reconnaissance and 
more recent bombers. This consists of 
apparatus that affords four fixed-fre- 
quency short and long wave lengths, 
a direction finder, intercommunication 
system, and a blind landing approach 
unit. A separate direction finder re- 
ceiver, combined with a compass re- 
peater, is used for navigation by the 
navigator. Pulses from the long wave 
transmitter provide hearings from the 
ground, that are free from night er- 
rors. 

On these instruments, electrical re- 


This is one of the transmitters taken from Nazi 
aircraft. Note the intricate multi-point plugs. 


An underside view of a direction-finder loop, a 
part of the Telefunken direction-finding equipment. 


mote control is used. An intermediate 
frequency of 140 kc. is used for the 
long waves and 1.4 mc. is used for the 
short waves. Here again we find the 
free use of the ceramic condensers 
and powdered iron core transformers, 
In the compact superheterodyne re- 
ceivers (8 x 8'2 x7 inches), acorn type 
pentodes are used. They have ring 
seals. When the tubes are used as 
triodes, the suppressor and screen grid 
are connected to the anode. And in- 
cidentally no automatic volume con- 
trol is provided for in these receivers. 

In the short wave transmitter, 
which has been designed for continu- 
ous waves only, a master oscillator is 
used to drive two power amplifier 
tubes in parallel. In the grid circuit 
of the master oscillator circuit, the 
keying system prevails. The master 
oscillator system is also used in the 
long wave transmitter. 

Remotely controlled tuning circuits, 
fitted to a special base, are used in 
association with fixed and trailing 
type antennae. A remote controlled 
antenna winch provides a choice of 
two trailing lengths of antenna. 

In the fighter plane captured, a 
Messerschmitt 109, a transmitter and 
receiver built only for voice and op- 
erating between the frequencies of 2.5 
and 3.75 me. was found. A master oscil- 
lator is used in the transmitter, with 
grid modulation and two output tubes 
in parallel. As in the Junkers 88 unit, 
preset operation is used here too. A 
single antenna is used for the receiver 
and transmitter, with a variometer 
tuning the antenna for the transmit- 
ter. An output of 2% watts is avail- 
able from the transmitter. The re- 
ceiver, a superheterodyne, uses penta- 
grid tubes, and an intermediate fre- 
quency of 509 kc. 

Probably the only transmitters that 
can be classified as quite unusual from 
an electrical and mechanical stand- 
(Continued on page 77) 
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DYNAMOTOR 
FILTERING 


by HARRY GOLDBERG 


Chief Eng., Pioneer Gen-E-Motor Co. 


Increased use of motor generators makes it 


necessary to understand the correct means 


for the removal of unwanted interference. 


Motor-Generator set with control box. 


to indicate a method of effec- 

tively filtering a dynamotor. 
Figure 1 and Figure 4 indicate respec- 
tively an ungrounded unit and a 
grounded unit. This type of filtering 
should be used for sensitive receivers 
or when exceptional filtering is desir- 
able on a transmitter dynamotor. Fig. 
2 and Fig. 3 indicate a less effective 
filter (ungrounded and grounded) al- 


| | eee shown are intended 


transient condensers. They must be 
mounted as near to the generating 
source of radiation as is physically pos- 
sible. This source is at the surface of 
the brush in direct contact to the face 
of the commutator. Condenser ground 
connections must be direct and as 
short as possible. The term ground in 
this application shall be considered 
only as the dynamotor housing or 
frame. All condensers in the radio 
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f f° 1, in le Single layer R.F. chokes 
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Cy to Cy, ine., Cre, C1z-—Low loss condenser mica 
or oil 
Cis—Audio filter condenser of good quality 


Fig. 1. 


though in many applications such a fil- 
ter will serve sufficiently. 

In regard to condensers, it should be 
noted that air, mica, oil, and good qual- 
ity paper types are theoretically de- 
sirable in this order. However, prac- 
tical considerations eliminate the air 
type. In r.f. circuits, only mica or oil 
condensers should be used. In the audio 
filter, any good capacitor may be used. 

Shielded compartments around in- 
dividual filtering units are highly de- 
sirable; a unit is a reactor and its asso- 
ciated capacitor. 

Condensers C;, Cs, C, and Cw are 


Best ungrounded system. 


frequency trap shall be grounded to 
one common point if possible and prac- 
tical. Avoid long ground leads or high 
resistance grounds. When necessary to 
make ground connections at several 
points, be sure to reduce the high fre- 
quency ground current to a minimum 
by a proper bond. 

When strong ground currents are 
present due to r.f. condensers discharg- 
ing into the ground, such ground cur- 
rents can couple into other circuits of 
a radio receiver, and when such is the 
case, such a condenser discharging fre- 
quency into the ground will be tun- 


Model RA-10 single-cylinder, 1 kva. unit. 


able to its corresponding frequency 
and its harmonics, resulting in audible 
noise. 

The function of condensers C,, Cs, Cu 
and C,, is to suppress any coupling that 
may be picked up by the leads from 
within the dynamotor. These condens- 
ers shall be connected to the leads as 
they emerge from the frame to its 
shortest possible dimensions. Once r.f. 
filtering starts they must run their 
course so that no coupling exists, 
namely, the l.v. going in one direction 
while the h.v. goes in another direction 
and away from each other. 

Only thoroughly filtered wires can 
be re-grouped together again or the re- 
sult will be in vain. Condensers C,, C;, 
C;, Cs, C2 and Cy are to suppress 

(Continued on page 58) 
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rr: pata Pe ieee gr acc my, emcee ei, 
' ' ; 
— 19H) = =): f ' 
| < ie 3 ' ' 
' i * ! " 
oF © |E f ar ! 
Tm a Eye ie: i: 
=. . Hig yT iF: . 
i a ; 


a 


Mareh, 1943 


13 


ELECTRON CONTROL METHODS 


Dual beam-power tube. 


U.H.F. Pentode. 


by C. D. PRATER 


Bartol Research Foundation 


oe 


Transmitting triode, 


This continuation of Fundamental Atomic Physies explains 


the characteristics of vacuum tubes and analyzes their 
behavior when subjected to changes of cathode potentials. 


to obtain electrons in a high vac- 

uum tube were discussed. In or- 
der to utilize these electrons some- 
thing has to be done to control them. 
Since electrons are negatively charged, 
they are affected by charges existing 
within the tube. These charges can 
be ions, other electrons, or the charges 
on the metal or the glass parts of the 
tube. If the charges on two bodies 
are of like sign, i.e., both negative or 
both positive, the forces acting be- 
tween them will be such that the two 
bodies will repel each other and tend 
to move apart. If the signs of the 
charges are opposite, i.e., one negative 


[: the last article the methods used 


Fig. 1. 


CURRENT 
METER 
——— 


+ 
CATHODE 


VARIABLE 
PLATE 


SUPPLY 1 


Fig. 2. 


and one positive, the forces acting will 
be such that the bodies will be at- 
tracted to each other. This is illus- 
trated in Fig. 1 by means of two very 
light pith balls supported by a silk 
string. 

If a vacuum tube, containing one 
metal electrode and a hot cathode, is 
connected as shown in Fig. 2, a cur- 
rent will be observed flowing through 
the meter. This current is caused by 
electrons being attracted by the plate 
which is being operated at a positive 
potential with respect to the cathode. 
If the plate is given a negative poten- 
tial with respect to the cathode, no 
current will be observed since now the 
plate is repelling electrons. If the po- 


tential of the plate is varied, and the 
current for the different potentials 
noted, a curve similar to the one 
shown in Fig. 4 will be obtained on 
plotting the results. During this ex- 
periment the cathode temperature was 
maintained at a constant value. It 
might seem surprising at first that a 
curve such as this should be obtained 
since on first thought it would seem 
as though the plate would remove as 
many electrons from the cathode as 
the cathode emits as soon as the plate 
potential was a small positive value. 
It might be thought a curve similar 
to curve X of Fig. 4 would be obtained, 
but this is not the case. 

The reason for the more gradual 
rise in plate current as the plate po 


Fig. 3. ' 


POSITIVE PLATE 


NEGATIVE PLATE 
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tential is raised is that the electrons, 
being negatively charged, shield elec- 
s on the side of it away from the 


on 
slate from the action of the plate. 
Since the electrons do not move from 


the region of the cathode to the plate 
instantaneously but require a finite 
time of transit, even though this time 
js extremely small, the electrons in 
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transit will tend to shield other elec- 
trons from the action of the plate and, 
therefore, if the transit time is not 
small enough there will be an accu- 
mulation of electrons in the region of 
the cathode. 

The accumulation will cause elec- 
trons to be forced back into the cath- 
ode as rapidly as they are emitted 
because of the repelling forces between 
the electrons. The transit time of the 
electrons becomes less with greater 
plate potential, and, therefore, more 
electrons will feel the effect of the 
plate potential to a greater extent. 
More electrons will then arrive at the 
plate. This process will be continued 
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on raising the plate potential until the 
electrons are accelerated to such an 
extent that all electrons emitted by 
the cathode at this temperature will 
move towards the plate as rapidly as 
they are emitted. 

When this point is reached there will 
be no further increase in plate cur- 
rent with an increase of plate voltage. 
This is represented by the section, cd, 
of the curve in Fig. 4. When there is 
an accumulation of electrons in the 
region of the cathode due to an in- 
sufficient rate of removal of electrons 
by the plate, the tube is said to be 
operating under a space-charge lim- 
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ited condition. The term space charge 
comes from the fact that the accu- 
mulated electrons in the region around 
the cathode have a negative charge. 
As long as the tube remains in a 
space-charge limited condition the 
plate current will be determined en- 
tirely by the geometry of the tube and 
the plate potential. 

The relation between the current 
and the plate potential in a tube oper- 
ating under space charge limited con- 
ditions is given by the equation 

[= KE’ . 
where I is the current flowing to the 
plate, K is a constant depending upon 
the shape and distance between elec- 
trodes, and E is the plate voltage. 
The first part of the curve shown in 
Fig. 4 is a graph of this equation and 
is shown continued by the dotted line. 
The flat part of the curve that de- 
pends upon the number of electrons 
the cathode will emit is determined by 
the temperature of the cathode, and 
is therefore governed by Richardson’s 


equation given in the preceding arti- 
cle. 

As the cathode temperature is raised 
the cathode will emit more electrons, 
and the emission will follow the *4 
power law until some higher value of 
plate potential is reached which wi!l 
now give the electron enough acceler- 
ation to remove all electrons from the 
cathode. When the tube is operated 
with the plate potential sufficient to 
remove all electrons from the cathode 
as fast as they are emitted, the tube 
is said to operate under emission lim- 
ited conditions. A tube of this sort, 
having two electrodes, a plate and a 
cathode, is called a diode and as will 
be seen has the property that it will 
only conduct electricity in one direc- 
tion. 

In 1907, Lee de Forest placed an- 
other electrode in the vacuum tube 
which enabled him to exert much more 
control over the electrons than it is 
possible to obtain with the diode. This 

(Continued on page 64) 
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MOBILE 
CRIME 


LABORATORY 


Driver's position in truck. Control panel and handset are within easy reach. 


HE advantages of radio com- 

9 munication and sound equipment 

have been fully realized in the 
new mobile crime detection laboratory 
and emergency unit recently placed 
into operation by the Illinois State 
Highway Maintenance Police. 

This ingenious crime laboratory on 
wheels which also can be utilized as a 
mobile hospital, a combat unit tough 
enough to handle anything short of 
an army tank, an emergency electric 
power station and a fire fighting and 
life saving unit, was designed by T. P. 
Sullivan, director of the Illinois De- 
partment of Public Safety and Pro- 
fessor Leonarde Keeler, an interna- 
tionally famous criminologist and in- 
ventor of the lie detector. 

It is completely equipped with every 
conceivable scientific device and prac- 
tical piece of police apparatus for 
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emergency use. The idea of the labo- 
ratory was originated by Governor 
Dwight H. Green of Illinois and the 
final result of this work developed 
into a huge mobile unit 29% feet long 
and 11% feet high, armoured through- 
out with bullet-resistant steel, with 
windows and windshield of heavy bul- 
let-resistant glass, and powered by a 
131 horsepower Hercules engine. 

It carries elaborate radio and audio 
equipment to provide the necessary 
communication and public address 
facilities needed in a modern police 
system. 

The main radio transmitting equip- 
ment consists of a 150 watt crystal 
controlled transmitter capable of op- 
erating on five frequencies of the 
emergency, special emergency, zone, 
interzone and state police channels. It 
was built by radio engineers of the 


The huge truck shown with tower in place 
ready for action. 


Note officer in turret, 


by CARL H. NICHOLSON 


Chief Eng., Illinois State Police Radio System 


This specially-designed mobile 
laboratory contains the finest 


radio equipment and accessories. 


Illinois State Police radio system at 
the laboratory in Springfield, Illinois. 
The circuit consists of a 6L6 oscillator 
and an 813 amplifier operated class C. 
To modulate the 813 an audio ampli- 
fier employing a 6SJ7, two 6C5 tubes 
(one being an audio limiter) and a 6L6 
is used driving two type TZ-40 tubes 
in Class B. 

The tank circuits for the transmit- 
ter are all pretuned and the frequen- 
cies are selected by means of a select 
tor switch. The transmitter may be 
operated remotely from either the 
driver’s seat or from the rear of the 
vehicle if the regular operating posi 
tion is not used. 

The remote control panels allow the 
AC generator power supply to be 
placed in operation, controls the tube 
filaments, contains a microphone jack, 
receiver volume control and a switch 
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ect either a front or _ loud- 

oth. The microphone con- 
on to talk switch which con- 
a the plate voltage of the trans- 
—_— high AM 25 watt transmit- 
ter operating on 39.180 me. _is also 
vailable to be used in conjunction 
sai small pack transmitters and re- 
ceivers. These pack units are not com- 

Jeted at this time. However, they will 
be able to be carried on foot and will 
be of ample strength to cover walking 
distances from the vehicle. ; 

The receiving equipment consists of 
a Hallicrafter SX-28 communications 
receiver and a S27 AM or FM ultra- 
high-frequency receiver covering the 
entire spectrum of police frequency 
allocations. An RCA MI-7819 auto- 
mobile receiver is mounted in the front 
cab and is fix-tuned to the 1610 ke 
state police frequency. With this re- 
ceiver the state frequency is moni- 
tored at all times without using the 
AC generators. 

All transmitters, receivers and high 
voltage supplies, with the exception of 
the 1610 ke. receiver in the front cab, 
are mounted on a single standard relay 
rack structure which is hinged to 
swing out for maintenance and service 
work. A hinged shield is attached at 
the proper height on the rack for use 
as an operating table to hold a tele- 
graph key, typewriter and microphone 
when necessary, and adjacent com- 
partments are furnished for message 
forms, telegraph key, spare parts, mi- 
crophone and tubes. 
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Lt. Stuper speaks through the elaborate PA system which 
is an important part of the complicated radio system. 


Schematic diagram of the 150 watt phone and cw transmitter with power supply. 
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An elaborate antenna coupler was designed for the special transmitters, 


Two transmitting and one receiving 
antennae are provided on the vehicle. 
Two horizontal insulated railings 
twenty-five feet in length mounted on 
the roof are utilized. One is used for 
transmitting and the other for receiv- 
ing while the vehicle is in motion. A 
compressed air operated _ telescopic 
vertical antenna is used to obtain 
maximum transmitting range when 
the vehicle is in a fixed position. This 
vertical antenna, which extends to a 
height of 35 feet above the top of the 
laboratory when fully extended, is a 
custom built affair. It consists of five 
sections of brass pipe, the bottom sec- 
tion being about 142 inches in diam- 
eter, each section of reduced diameter 
to about % inch at the top. The ve- 
hicle’s engine supplies air pressure 
through the regular air brake supply 
tank. It is so constructed that it will 
remain vertical even though the en- 
gine is not running. 

The proper transmitting antenna is 
selected by a rotary switch controlling 
relays for selecting one of the three 
antenna couplers. Number one posi- 
tion connects the main transmitter to 
the vertical antenna through a coupler 
fixed at 1610 kc. only. The second po- 
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sition selects a second coupler for the 
horizontal antenna. The third and 
fourth position selects either vertical 
or horizontal antennas for radio tele- 
graph through adjustable couplers for 
all other frequencies. 

The public address system is an RCA 
type MI-4117 50 watt audio amplifier 
with four channel inputs with individ- 
ual mixer controls.« It is mounted un- 
der the armoured turret accessible 
from the radio operating position. 
This amplifier may also be controlled 
from the remote control position. 

Two narrow beam trumpet type 
speakers are mounted concealed in 
front of the vehicle for maximum pro- 
jection of sound directly ahead of the 
unit. Two non-directional high fidel- 
ity waterproof cone type speakers are 
mounted on the rear of the unit. These 
speakers allow a wide coverage for 
addressing assemblies and the micro- 
phone may be used in the cab, rear 
compartment or turret if desired. 

A portable Presto 12-inch recorder 
is used for recording confessions, 
statements, etc. By means of jacks 
and patch cords the following com- 
binations can be obtained. The radio 
receivers may be fed into the recorder, 


the PA system may be fed into th 
recorder or the recorder may be 
played back through the PA syste 
The radio receivers may also be Dlaced 
on the PA system. 

In conjunction with the recorder and 
lie detector, a portable rotary eo, 
verter is used in which 110 volts AC 
is obtained from a 12 volt DC supply 
This DC supply consists of two § a 
storage batteries placed in a Carryin 
case. The converter and batteries haye 
a compartment of their own in the 
laboratory, however, they may be eas. 
ily carried out if portability is desired 

The purpose of this rotary converter 
is two-fold. One reason is to obtain a 
noise and vibration free source of 
power for the lie detector. This sengj. 
tive instrument cannot be operated on 
the 3 kw. motor generator supply with. 
out picking up vibration from the unit 
The other reason is to enable either 
the lie detector or recorder to be taken 
out in the field where no AC supply 
source is available. 

Power to operate the radio and 
audio equipment is furnished by two 
3000 watt 60-cycle 115 volt single 
phase gasoline driven generators 

(Continued on page 78) 


Master control panel has full 
complement of indicator lamps. 
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E. Erickson, Supervising Operator, at the Rear view shows the Hallicrafters sets 
key in front of the receiver position. and speech amplifiers, Note cabling. 


The modulators for the transmitter are a pair of TZ 40's. 
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A THYRATRON 
TUBE TESTER 


by WILLARD D. STEWART 


Tubes used as shield-grid thyratrons must be 
checked for emission and matching character- 


istics in order to insure best performance. 


All parts of the tester are mounted on the panel. 
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RID-CONTROLLED rectific, 

service where the operating fre. 

quency is relatively low jg an 
important phase of electronic applica. 
tions. For this medium of contro} the 
2050 and 2051 inert or hot gas tetrodes 
or more popularly known as Shield. 
grid thyratrons, are used Very effec 
tively. So as to assure the utmost nd 
tube efficiency, it is necessary that 
these tubes be checked for emission 
and matching characteristics, Partie. 
ularly after they have seen some con. 
stant service. To provide such a 
checking service, the test device shown 
in Fig. 1, was developed. 

The structure and resultant Prop- 
erties of thyratrons are quite unlike 
those of receiving tubes and thus the 
test instrument must include the 
necessary means of checking these 
properties. In the thyratron, for ip. 
stance, because of the special electrode 
structure, the preconduction of gas. 
leakage currents to the anode are ex. 
tremely small right up to the begin. 
ning of the conduction cycle. Once 
the plate current has started to fune. 
tion, its magnitude is determined by 
the plate supply voltage and the load 
of the plate circuit. 

The plate current is independent of 
the grid bias value, but the initial bias 
starts the plate current. The plate 
current is stopped by opening this cir. 
cuit or by creating a polarity reversal, 
In order to accomplish the latter, the 
condition must occur at a no-grid-bias 
interval. The value of the grid poten- 
tial at which the plate current starts 
is called the critical value. It is this 
value that this test instrument checks, 
in addition to other necessary char- 
acteristics. 

In these tubes, the grid current is 
very low (less than a microampere), 
so that a high resistance may be used 
in the grid circuit. This character- 
istic provides the tubes with a high 
sensitivity, permitting their operation 
directly from a vacuum type photo 
tube. Since the 2050 and the 201 
have a very low grid-anode capaci- 
tance, they are not appreciably af- 
fected by line-voltage surges. 

Either a direct current or alternat- 
ing current source may be used to sup 
ply the anode voltage in a relay ap 
plication circuit using the thyratrons. 
When the direct current supply is 
used, the circuit is said to have 4 
lock-in feature, since the anode poten- 
tial must be removed momentarily in 
order to restore the tube to a Non 
conducting condition. However, this 
so-called lock-in feature is not present 
when the supply is of an alternating 
current nature. However the average 
anode current may be controlled by 
the relative phase of the control-grid, 
shield-grid and anode potentials. __ 

To match a pair of tubes with this 
test device or to compare a tube under 
test with a tube of known characte 
istics, three steps must be followed 
First the tubes must be inserted in the 
sockets, power turned on and ten se 
onds allowed for normal operating 
temperature to prevail. Then the & 
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t bias is adjusted to two 
oo fe half-volts. This is —— . 
é index value. Once adjustec ! 
re id not be changed during the test. 
shou : ‘+c emphasized because of 
This caution 1s em] aaa eae. 
: ¢ current and direct cul 

the alternating Cv" rement. In the 
rent bias circuit arrangem« “ Mnscaglicscn 
luding step, the alternating cur- 
Cn iA bios is 3 creased to the crit- 
rent grid bias 1s In a Pec 
ical point, SO as to establish trigger 
ape : grid. This reaction 1s 
action in the gr! r Se 
indicated by the meter showing the 

‘ rrent. 
re giana current meters used are of 
the zero-to-fifty ma type. The direct 
current bias voltage readings are — 
plied by a zero-to-fifteen voltmets r, 
while a zero-to-ten voltmeter supplies 
the alternating current bias voltage 
"0 s. 
on may be used in truly an 
endless variety of systems for control 
operations. At the present it appears 
as if only the imagination can be 
called the controlling factor in their 
application. If, for instance, the volt- 
age or current to be controlled is quite 
low, the necessary amplifiers can be 
inserted to raise the impulses to a level 
that will activate the control grid. 

In industry thyratrons have been 
employed successfully in such unique 
projects as seam welder controls. This 
tube is so efficient as a control device 
here because it controls with extreme 
accuracy the current flow producing 
each of the overlapping spots or 
spaced spots which comprise a seam 
weld. 

By closing the circuit at precisely 
the same point on the alternating cur- 
rent voltage supply wave each time, 
transient currents are minimized. And 
these transients are quite troublesome 
and a cause of irregular welding. Es- 
sentially, the thyratron control is a 
precise timer controlling an electronic 
switch, with no moving parts. This 
governs the current to the welder. 

Sequence timers are another popular 
user of the thyratron. Using the tube 
here in a synchronous system affords 
an accuracy of control that is better 
than plus or minus 14 cycle per second. 

The use of the thyratron for control 
of motors, which today is an excep- 
tionally important factor, is quite an 
old project for the thyratron. While 
itis true that today, the systems have 
been improved and streamlined, those 
adopted as far back as 1938 were quite 
successful, too. In a report made by 
G. W. Garman of General Electric, the 
value of the thyratron as an effective 
means of direct current motor control 
was shown. He pointed out that this 
tube when used as a phase-controlled 
rectifier could provide the necessary 
smooth control of the voltage applied 
to the armature or the field without 
materially increasing the losses or 
changing the load-speed characteris- 
tics. Another advantage, he explained, 
was in the fact that the desirable char- 
acteristics of the direct current motor 
could be used without requiring a di- 
rect current source of power. 

Today we hear of many instances 
Wherein the thyratron is used to con- 
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tre! lighting. Its use for this purpose 
started many years ago too. In 1937, 
its use was adopted for scene fading 
systems, rehearsal systems and even 
a three-scene preset system. Today its 
use in the theatre is as essential as the 
lights, or bus wires that carry the cur- 
rent. When the three scene preset 
system was installed in the Metropoli- 
tan Opera House some six years ago, 
the innovation frightened the old- 
timers. However one _ performance 
convinced everyone that here was a 
new mode of light control that was 
destined to become a “must” through- 
out the theatrical industry. 

Actually there are two types of thy- 
ratrons. One contains a heated cath- 
ode, control grid and an anode. The 
other, for which this test device was 
designed, contains the additional ele- 
ment ,.. the shield grid. This shield 
grid, shields the control grid partially 
from the electron stream, permitting 
the use of higher grid impedances. It 
also shields the plate and cathode from 
each other, thereby affording more 
flexible control properties. 

The inert gas in the tube reacts in a 
fashion similar to that occurring in a 
gas phototube. That is, it is ionized 
by collision with the emitted electrons, 
and increases the current many times. 
Since an ample supply of electrons is 
assured by the large cathode at oper- 
ating temperature, the positive voltage 
of the anode will never appreciably 
exceed the ionizing voltage of the gas, 
of let us say, 10 to 20 volts, for any 
reasonable current. However, if cur- 
rent should be demanded before the 
cathode has reached the proper tem- 
perature, and this may require five 
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minutes or more in the larger sizes, 
sufficient electrons to neutralize the 
heavy positive gas ions may not be 
available. Thus the ions may bombard 
the cathode at high velocity, chipping 
off the active material and damaging 
the surface. And the same action may 
take place if an excessive load, short 
circuit or other defect demands a cur- 
rent which exceeds the cathode rating. 

As long as the thyratron is not con- 
ducting, as for instance, when the grid 
is held sufficiently negative to prevent 
current flowing, the anode may remain 
positive without current flow, exactly 
as in a standard vacuum tube. How- 
ever as soon as electron current be- 
gins to flow to the extent that ioniza- 
tion may take place, the resulting ion 
sheath completely shields the grid and 
no further grid control is_ possible. 
The grid control can only be regained 
if ionization ceases and the current 
stops. If an alternating current power 
supply feeds the anode, the current 
will stop when the negative half-cycle 
is reached. And if the anode is sup- 
plied with direct current the current 
may be stopped by opening the anode 
circuit, connecting the anode to cath- 
ode for an instant, or driving the 
anode negative by a capacitor charge. 

The use of thyratrons as a phase- 
control device offers students, engi- 
neers and experimenters a most fas- 
cinating subject and field, in which to 
dwell today. 
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Camera lenses are ground for specific func- 
tions. Photocell units use several different types, 


PHIGS FOR PHOTOCELL HOBBYIST 


by GUY DEXTER 


' 


The experimenter who deals with photocell equipment should 


understand the fundamentals of optics and associated lenses. 


HE electronic experimenter who 

# concentrates mainly on photocell 

applications soon discovers that 
the principles of light transmission and 
measurement are invaluable working 
information. He finds that transmis- 
sion of light energy, reflection and re- 
fraction of light beams, and measure- 
ment of light intensity and the effi- 
ciency of optical systems embody more 
technical details than meet the eye. 
In order more effectively to utilize 
light as a link in electronic control, 
familiarity with the leading ones of 
these details is essential. 

The basic principles of light, includ- 
ing basic technology of lenses, re- 
flectors, prisms, etc., are encountered 
by every student of physics. However, 
it is unlikely that the radio man, who 
concentrated on another branch of 
physics — electricity, will remember 
much of his light physics. We present 
this review for the benefit of those, 
who having forgotten the principles, 
need a refresher and for those who, 
having never before encountered the 
subject, require a streamlined survey 
of the field. 

Photometry is the art of measuring 
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light intensity. The art of measuring 
light is older than that of measuring 
electricity. 

A number of the units and defini- 
tions for optical quantities are the con- 
tribution of photometric science. Pho- 
tometry reduces to quantitative terms 
all reckoning regarding amount and 
intensity of light energy. 

Photometry is not a difficult subject 
for radio and electronic experimenters 
to understand; since light, being of a 
vibratory nature, behaves very much 
like radio waves and we may accord- 
ingly fetch up many radio analogies in 
explaining light action. 


Wavelength and Velocity 


Like radio waves, light waves may 
be measured with respect to wave- 


Fig. 1. 


Converging lens action (real image). 


} 
length. Wavelength, as in the case of 
radio waves, is proportional to fre. 
quency or vibrations per second. Wave- 
length in light very conveniently r- 
veals itself in visibility or invisibility 
and color. This brings up the point 
that there is more to the light spec- 
trum than the human eye is able to 
detect—at either end of the visible 
band are the enormous invisible re 
gions. 

In the visible spectrum, light wave- 
lengths extend from 7800 angstrom 
units (red) to 3800 angstrom units 
(violet). The angstrom unit, standard 
for expressing the wavelength of light, 
is equal to 0.0000000001 meter (one 
hundredth-millionth of a centimeter). 
Compare these wavelengths with thor 
of radio waves—e. g., a radio fre- 
quency of 1000 megacycles equals 03 
meter. Along the visible spectrum, lie 
red (7800-6300 A. U.), orange (6300 
6000), yellow (6000-5600), green (5600- 
4900), blue (4900-4400), and _ violet 
(4400-3800). Beyond the red region, lie 
the infra-red rays; and beyond the vio 
let region, lie the ultra-violet rays. 

The velocity of light is identical with 
that of radio waves; 186,000 miles pe 
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second or po aie 300,000,000 
second. 
gn to the data supplied by 
manufacturers of photocells will re- 
yeal that some of these devices are es- 
pecially sensitive in certain regions of 
this visible spectrum. Spectral sensi- 
tivity curves supplied show the re- 
sponse of the photocell (generally in 


microamperes output) for a given 
amount of light excitation at various 
wavelengths (colors). The wave- 


Jengths are generally stated on these 
curves in millimicrons. 1 micron is 
equal to 0.001 millimeter, or 0.000001 
meter. 

The Solid Angle 


Since a number of the definitions 
of photometry are based upon the unit 
solid angle, we introduce here an ex- 
planation of that term. The solid angle 
is defined classically as the angular 
region enclosed by three or more 
planes meeting at a point, such as at 
the vertex of a cone. If we visualize 
a solid angle formed by planes which 
meet at the center of a sphere, we see 
that the planes describe an enclosed 
area on the surface of the sphere. If 
we assume the sphere to have wnit 
radius, then we may say the solid 
angle is equal numerically to the afore- 
mentioned enclosed area on the sur- 
face of the sphere. Thus, any solid 
angle may be defined in terms of the 


Fig. 3. Virtual image action. 


sphere of unit radius, by determining 
the size of the section (which may be 
of any shape) that is enclosed on the 
surface of a sphere of unit radius. 

The unit solid angle is the steradian, 
equal to the central solid angle inter- 
cepting a spherical area equal to the 
square of the radius. About any point, 
the total solid angle is equal to 12.56 
steradians. 

The solid angle becomes extremely 
useful to us in dealing with light 
which we conceive as composed of a 
number of rays in a solid section of 
space. This concept is analogous to 
that of magnetic flux, which we con- 
ceive as made up of numerous lines of 
force in a solid portion of space. 


Terms and Definitions 


Luminous intensity has to do with 
the amount of light impinging upon a 
surface, and is governed by the inten- 
sity of the source and its distance from 
the illuminated surface. The unit of 
luminous intensity is the candle, in 
Which term the luminous intensity of 
any source may be expressed. Our uni- 
versal use of the term candlepower 
results from the fact that candles were 
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(A) DOUBLE CONVEX 


B) PLANO CONVEX 


(C) MENISCUS 
Fig. 2. 


the established source of artificial light 
when the basic photometric standards 
were set. 

Illumination describes the amount of 
light falling upon a lighted surface 
and is expressed in foot-candles. One 
foot-candle is the illumination given 
by 1 standard candle placed 1 foot 
from the illuminated surface. Simi- 
larly, 1 meter-candle (also called 1 
lux) is the illumination produced by 1 
standard candle at a distance of 1 
meter. 

Luminous flux has been defined as 
the “rate of flow of radiant energy.” 
The unit of luminous flux is the lwmen. 
One lumen is the luminous flux emit- 
ted in 1 steradian (unit solid angle) by 
a light source with average intensity 
throughout the solid angle of 1 candle. 
If the source has uniform candle 
power in all directions (such as would 
be true if the source were at the cen- 
ter of a sphere of reference) and is 
numerically equal to 1 candle, the 
emitted flux is 12.56 lumens. 

From a slightly different viewpoint, 
the lumen may be said to be the 
amount of light which flows through 
an area of 1 square meter at a dis- 
tance of 1 meter from 1 standard can- 
dle, or through 1 square foot of area 
at a distance of 1 foot. 

Brightness expresses intensity per 
unit area and applies both to self 
luminous and illuminated objects or 
surfaces. Thus, brightness is. ex- 
pressed as the luminous intensity of 
the surface divided by its area. The 
unit of brightness is the lambert. It 
is also common to express brightness 
in candle power per square centimeter 
(1 c. p. per sq. cm. = 3.14 lamberts). 
The practical unit of brightness is the 
millilambert, equal to 0.001 lambert. 
The interrelation of the various bright- 
ness expressions may be seen from the 
following equations: 

1 candle per sq. cm. = 3.141 lambert. 

1 candle per sq. in. = 0.1150 candle 
per sq. cm. = 0.4869 lambert. 

1 lambert = 0.3183 candle per square 
cm. 

Luminous efficiency is expressed in 
lumens per watt, and is the ratio of 
the total light radiation in lumens to 
the total energy radiation in watts. 
The mechanical equivalent of light is 
shown by: 

1 lumen = 0.001497 watt. 

1 watt = 668 lumens. 

(From Handbook of Engineering 
Fundamentals. Eshbach. Wiley.) 
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Illustrated above are six types of lenses. 


Light Brightness Eff. 
Source (candles/sq. (lumens/ 
cm.) watt) 
Sun, outside 
earth’s at- 
mosphere.. . 200,000 100 
At horizon.. 600 eee 
Clear Sky 
| ee 0.4 o2ee 
Black Body at 
6500° K.... 294,000 90 
At 4000° K. 24,350 52.2 
Electric Arcs 
Searchlight 
Be vcuwecea 50,000 to ecce 
70,000 
Crater of car- 
bon arc .... 16,000 eoce 
Mercury-va- 
por are 
(glass) 2.3 14 
Incandescent 
Electric 
Lamps 
1000 watts 
gas-filled 
tungsten ... 1210 20 
500 watts 
tungsten ... 1000 18.1 
100 watts 
tungsten ... 579 12.9 


40 watts vac- 
uum tung- 

a 203 10 
Tantalum (2 
watts per 

candle) 
Treated car- 
bon (3.1 
watts per 
candle) 
Untreated car- 
bon (4 watts 
per candle). 54.9 2.6 
Standards. The international can- 
dle is the international unit of lumin- 
ous intensity. It is taken as the light 
emitted by 5 square millimeters of 
platinum at the temperature of solidi- 
fication. The international foot can- 
dle is the direct illumination on a sur- 
(Continued on page 75) 
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Relations for lens equation, 
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WARTIME PROGRESS IN 


ELECTRONICS 


by ROBERT EICHBERG 


Electronics Research Engineer 


New circuits for applications in military 
and civilian production are discussed. 


ALF - WAVE voltage - doubling 

rectifiers have been widely 

used for a long time, particu- 
larly in inexpensive receivers designed 
to operate directly from the 115-volt 
A.C. lines without benefit of a power 
transformer. Yet it has remained for 
D. L. Waidelich of the University of 
Missouri and C. H. Gleason of West- 
inghouse, both Associates of the Jnsti- 
tute of Radio Engineers, to analyze 
their operation and to compare the 
half-wave with the full-wave circuits. 
This is illustrated in a recent issue of 
the I.R.E. Proceedings, from which the 
accompanying diagram, Fig. 1, and the 
following information are taken. 

At a glance, the connections will 
show that Tube T, conducts during 
half the A.C. cycle, while T. conducts 
during the other half; and according 
to the authors, condenser C;, is charged 
to approximately the peak value of the 
supply voltage while T. is conducting 
while being discharged during the re- 
mainder of the cycle. For the purpose 
of simplifying the analysis, the au- 
thors assume that the A.C. supply has 
a sinusoidal wave-form of zero impe- 
dance; that the resistance of the tubes 
is zero when conducting and infinite 
at other times; that the condensers 
have the same capacity and zero 
power factor; and that the load re- 
sistance has zero inductance. 

As these assumptions are made, the 
complete circuit may be broken down 
into three equivalent circuits: (1) 
with Tube T,; conducting, (2) with 


neither tube conducting, and (3) with 
Tube T: conducting. With T; conduct- 
ing, the effective circuit may be de- 
scribed as a D.C. circuit consisting of 
C, in series with R, with C: in parallel 
with R, and with the positive potential 
applied through C,. With neither tube 
conducting, the equivalent circuit is 
merely C. in parallel with R, with po- 
tential stable so that current flows 
unidirectionally, in the same direction 
as during the conductive period of T;, 
due to the charge on C:. The third 
equivalent circuit (which, together 


with the second, described above, illus- 
trates the conductive period of Tube 
T.) shows C;, inserted in a D.C. line of 


Fig. 1. Half wave voltage-doubler. 


the same polarity as that in the 
previously mentioned circuits. 

The input condenser, C:, must be of 
sufficiently high rating to withstand 
the supply voltage; while C., the load 
condenser, must be able to handle 
twice that voltage. 

According to the authors, both half- 


Fig. 3. A new circuit for producing negative resistance. 


wave and full-wave voltage doublin 
rectifiers afford advantages and disat 
vantages. The full-wave, they Say, af. 
fords higher input power factor, lower 
peak tube currents, output Voltage 
with somewhat less ripple (and that 
ripple of higher frequency) and Slight. 
ly better voltage regulation. The half 
wave provides lower peak inverse tube 
voltages, lower effective input cy. 
rents, and permits grounding of both 
load and input source, for one leaq te 
common to both. j 

The article in Proceedings goes jnty 
considerable detail as to the design of 
the circuit and an analysis of its char. 
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AMPLIFIER 


Fig. 2. How negative resistance is obtained, 


acteristics, but space does not permit 
a more complete discussion here. 

In the same issue, a couple of 
engineers discuss the use of positive 
feedback in conjunction with inverse 
feedback to secure high stability in a 
two-stage amplifier of this sort. The 
writers are Cledo Brunetti, formerly 
Assistant Professor of Electrical En- 
gineering at Lehigh University, now a 
Radio Physicist at the National Bureay 
of Standards in Washington, and 
Leighton Greenough, Byllesby Re- 
search Fellow at Lehigh 

Assuming that a negative resistance 
is necessary in certain oscillators, 
tuned parallel circuits and special net- 
works, they have designed one which 
is independent of frequency, normal 
supply voltage and tube variations. It 
is possible, they point out, to couple 
part of the output of an amplifier back 
to the input, so adjusting the positive 
feedback and degree of amplification 
that the amplifier’s input impedance 
becomes a pure negative resistance. 

In Fig. 2, which shows the basic 
method of obtaining negative resist- 
ance, the impedance Z is connected 
between one of the input and one of 
the output terminals of a_ two-stage 
amplifier. With an extremely high 
impedance of the input grid of the 
amplifier, if Ei is the input voltage 
and A the amplification, the resulting 
current will be Ii (Ei —AEi)/Z. 
From this, the input impedance, Zi, is 
seen to be Zi — Ei/li = Z/(1—A). Thus 
if A has no phase shift and is greater 
than unity, say the authors, Zi= 
Z(—X), where —X is a negative num- 
ber. Zi may be varied by changing 
either Z or A—preferably both—for 
altering the feedback resistance, Z, af- 
fords large-step variations in Zi, while 
changing the amplification affords 
finer control. However, keeping am 
plification low increases stability, Pr 
(Continued on page 70) 
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THE SAGA OF THE 
VACUUM TUBE 


by GERALD F. J. TYNE 


HE modern vacuum tube may 

well be regarded as the goal to- 
Te, which scientists were grop- 
ing for approximately two hundred 
and fifty years. The early scientists 
were seeking an explanation of known 
electrical phenomena, trying to extend 
the scientific knowledge of the world, 
and their contributions to later in- 
vestigations became of great impor- 
tance. Actually two centuries of sci- 
entific research went into building the 
foundations of the science of ther- 
mionics. Another fifty years elapsed 
before scientists and technical ex- 
perts produced the tube which in one 
generation affected everyday living 
for people all over the world. Around 
this tube great industries have been 
built, great fortunes made and lost. 
In the short space of fifteen years 
after its first practical application the 


Born at Binghamton, N. Y., 1899. Attended 
Canisius College & Rensselaer Polytechnic 
Institute. Served at latter as instructor, 
1921-29, Since then has been engaged in de- 
velopment work in one of largest research 
and engineering organizations. Was ham 
1912-15. Started collecting tubes in 1923 
and studying tube history in 1932. Has to 
call in serviceman when anything except a 
blown fuse develops in his own home set. 


tiny glow from this tube lighted up 
endless paths for study in communi- 
cation, medicine, and other fields. It 
shed light on some of the darkest mys- 
teries of nature. The culmination of 
this two hundred and fifty years of 
tireless searching, studying, and ex- 
perimenting was the modern Aladdin’s 
lamp, the vacuum tube. 

These men of science spent lifetimes 
spurred on by the conviction that if 


the electrical phenomena could be un- 
derstood, this great force in nature 
might be harnessed and utilized. The 
solving of the mystery of the combined 
effects of heat and electricity was one 
of the greatest challenges science had 
ever faced. The story of these men 
who took up the challenge and through 
sheer heroic persistence mastered the 
task is a saga as thrilling as any epic 
of ancient or modern times. 

To a great extent we will see that 
the results attained by scientists and 
technical experts responsible for the 
evolution of the vacuum tube reflected 
the témpo of the ages in which the 
men lived. In 1672 and the two cen- 
turies following, research was geared 
to a slow pace, partly because of the 
lack of adequate support for the effort 
and lack of an efficient system of com- 
munication. For what work was done, 


Part I of this especially-prepared series of articles giving the 
complete history and development of the radio vacuum tube. 


Fig. 1. Von Guericke’s sulphur ball ma- 
chine used in early static experiments. 


a 


Mareh, 1913 


Fig. 2. Cylinder Machine as used by Hauksbee in his early experi- 
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ments. Note the belt drive to increase speed of rotating elements. 
Fig. 4. A reproduction from “Treatise of Electricity 
in Theory and Practice” (lst edition, London, 1777). 
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306 A COMPLETE TREATISE OF ELECTRICITY. 3°7 
touch the rofin, or penctrate a little w ly riment be repeated with the fame iron, when 
in it. This donc, let a perfon hold the cold, 4 e. by bringing it within the fame 
tube over a clear fire, fo as to melt the rolin dillance of the electrified FlcQrometer or 
within it; at the fame time, by conneding prime Conductor, their Electricity will not be 
onc of the wires A, or B with the outfide of a conducted away as belore, 
charged jar, and touching the other with 
the knob of the jar, endcavour to make the The above experiments may rcafonably 
difcharge through the rofin, and you will induce us to fulp.Q, that feveral fulflances, 
obferve that, while the rofin is cold, no which are ranged ainony Concdudors, would 
fhocks can be tranfmittcd through it; but become eledrics it they were brought into 
it becomes a Conduétor, according as it melts, a colder temperature ; and that all the elec 
and when totally melted, then the thocks trics become Comluctur-, whca they are heate 
will pafs through it very freely. ed in a very high degice. 

Experiment IIL * Tt has been often oberved, that a battey my be 
difcharged by introducing a red hot iroa herween to 
— nobs iaterpofe!, and funding at fome difty 
To foow that bot Air is a Conductor. a sapgtea. picked Nee iene a 
each other in the circuit: but a, i ef iron, there 
: he introduced a piece of red-hot glaf, between the k:.obs, 
Elcarify one of the cork-ball electrome- (the ditance between them rem + as at firft) the 
ters, fufpended upon the Rand fig. 4 of battery cannot be difcharged: wheowe ve may inter that 
Plate I, or cledrify the prime Conductor with either hot air is not fo good a Conductor as has been 
: . =. . imagined, or el, that air heated by iron (perhaps from 
the quadrant clectrometer 5 then bring a red- 2 bs 
. ‘ ~ its renited particles) is Mroncer with eefpe t to its come 
hot iron within a fuflicient diftance of the ducting powcr, than when heated by the red-hot glah, 
electrometer or prime Conductor, and you 
will find that they foon lofe their Electricity, 
which is certainly condudtcd by the hot 
: : : X2 Exrr- 
air contiguous to the iron; for il the expe- 
riment 
a —_—-- 


long periods might elapse before m 
in Germany or France appree 7 
what was being done by a scient 
England, though all might be 
ing on the same problem. Better com, 
munications no doubt would have - 
celerated the study of thermionic 

The period from 1850 to 1889 Was 
notable chiefly for the investigation 
of men who were duplicating, but wig, 
better facilities, the work done jy 
their predecessors in the field. ; 

News of the discovery of the “Edisoy, 
effect” spread rapidly to other coun. 
tries. This and further developmen 
of the incandescent lamp served as an 
impetus to stimulate scientific in. 
vestigation. With the improvement of 
both transportation and communica. 
tion at this time we find the Picture 
of research and development quit. 
changed. Sir William Preece visite 
America. Having heard of the wor; 
of the great Edison he _ witnesgeq 
demonstrations of the “Edison effect” 
and took back to England not only his 
notes on the demonstration but also 
samples of the magic lamps. Sir Johp 
Ambrose Fleming, who was at that 


ist in 


iatey ' 


Work. | 


ee 


time Electrical Adviser to the Edison | 


Electric Light Company of London 
studied Preece’s work of repeating 
the experiments he had seen in Amer. 
ica and continued investigation in this 
field, using the same types of lamps. 

By 1895 scientists in the United 
States, England, and on the Continent 
had carefully studied the phenomena, 
seeking an explanation. 


Five years later men coping with | 


the problems of the wireless telegraph 
began to investigate the possible use 


of this device as a detector of electro- 


magnetic waves. 

While we will present evidence that 
Lee de Forest and his co-workers had 
conceived the idea of using a heated 
rarefied gas as a sensitive detecting 
medium in wireless telegraphy, which 
idea was later developed into the “Av 
dion,” it was actually Sir John An- 
brose Fleming who obtained the first 
patent for the application of a ther- 
mionic device, as a rectifier, to wire- 
less telegraphy, in 1904. 

Even at this stage of the game few 
saw the possibilities of the device 
which was the grandfather of the 
present day detector, amplifier, and 
oscillator tubes. Several years later, 
when highly trained physicist-techni- 
cians attacked the problem, having at 
their command all the facilities which 
only large capital could provide, the 
full potentialities of this “bottle” be- 
gan to be realized. 

Who really started the ball rolling 
toward the modern vacuum tube? 4s 
we examine the foundations of the 
science of thermionics we find that the 
first stones were placed securely 
position by such men as von Guericke 
Gray, du Fay, Nollet, Winckler, Bose, 
von Kleist and their successors. 10 
the casual observer these may be 00 
more than a list of names picked out 
of a physics book, and placed ™ 
chronological order. Viewing the evo 
lution of the vacuum tube from pres 
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» knowledge, however, we real- 
0 7 significance and importance 
of each man’s contribution. = ' 

Looking closely at these scientists 
they begin to live again. We see von 
Guericke poring over his books, work- 
ing in his laboratory, proclaiming his 
discoveries to any one who would 
listen; Gray, experimenting prodi- 
giously, for years jealously guarding 
the products of his struggles; du Fay 
“the interloper,” performing his so- 
called “tricks,” an expert at coming 
to the wrong conclusions; Abbé Nol- 
let, the exhibitionist, in his curled wig 
and black skull cap, with his black 
gown barely concealing the richly 
laced coat and rapier beneath, dem- 
onstrating the fruits of his genius 
with one eye on the gallery of the 
lords and ladies of the French nobility; 
and Bose, giving superhuman demon- 
strations, to the awe and wonder of 
the populace. 

They were all real men, the proto- 
types of men who played a prominent 
part in the feverish activity surround- 
ing the final forging of the link be- 
tween the scientific discovery of the 
“Edison effect” and its practical ap- 
plications. 

Probably no electrical discovery of 
major importance ever was made but 
that the honor of discovering it was 
claimed for more than one person. The 
origin of the Leyden jar was claimed 
for von Kleist, van Musschenbroek, 
and Cunaeus, and there are those who 
credit de Romas rather than Franklin 
with the discovery that lightning is an 
electrical phenomenon. The invention 
of the electromagnetic telegraph is 
ascribed to Steinheil by the Germans, 
to Wheatstone in England, and to 
Morse in the United States. Reis, 
Drawbaugh, Gray, Dolbear, and Bell 
all claimed the invention of the elec- 
trical transmission of speech. In the 
field of the incandescent lamp we have 
the conflicting claims of Edison, Saw- 
yer, and Mann. In the field of the 
thermionic tube we have von Lieben, 
the de Forest-Fleming controversy, 
and that of Arnold and Langmuir. 
The scientific forefront from which 
these advances flowed truly is of in- 
ternational scope. 

In the days of the philosophers these 
disagreements were largely confined 
to the annals of scientific societies, but 
in the past half century the commer- 
cial interests at stake have been so 
large that invention disputes have 
been the subject of long drawn out 
actions in the civil courts. This is 
partly the result of the patent sys- 
tem. Whether in the annals of the 
learned societies or in the courts of 
the land, these controversies are pro- 
ductive of a wealth of material for 
the historian. In modern times, when 
much development work is done in the 
research laboratories of large com- 
mercial organization, such actions 
bring out and place on record many 
of the details of interest which would 
not otherwise become. generally 
known. 


In the earlier days of which we shall 
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Fig. 3. Details of Winkler’s Machine. Fig. 1 shows the ma- 
chine set up for operation within a vacuum in glass jar. 


treat it will be seen that a device 
produced by a philosopher was im- 
proved and adapted by those in other 
countries, and the use of the improved 
device brought about still further dis- 
coveries or resulted in more fruitful 
work in still a different country. A 
barrier to this free interchange of 
knowledge and ideas is found in the 
language differences involved. That 
this was recognized in the early days 
may be seen from the preface to the 
second edition of Priestley’s famous 
“History and Present State of Elec- 
tricity,” published in 1769. In this 
work Priestley says: 

“It is certainly to be regretted 
that philosophers have not one com- 
mon language but neither the theory 
of language in general, nor the na- 
ture and analogies of things to be 
expressed by it are sufficiently un- 
derstood to enable us to contrive a 
new and philosophical one, which 
might be easily learnt and would 
be completely adequate to all the 
purposes of science;—These circum- 
stances make it the more necessary, 


that there should be in every coun- 
try, persons possessed of a com- 
petent knowledge of foreign lan- 
guages, who should be attentive to 
the progress of science abroad, and 
communicate to their countrymen 
all useful discoveries as they are 
made.” 

In addition to the language barrier 
it should be realized that the down- 
fall of feudalism and disintegration 
of the Holy Roman Empire had re- 
sulted in sweeping changes in the 
social and political system of Europe, 
which were in progress during this 
period. Countries were torn by inter- 
nal strife and external war. While 
this had its bearing on scientific de- 
velopment and research, consideration 
of it belongs more to the field of social 
than electrical science. We need con- 
sider only the disastrous effect of 
these factors upon possible intellectual 
unity. The rise of nationalism fre- 


quently resulted in the negation of 
honestly attributing the truth where 


truth was due. The resultant dissen- 
(Continued on page 44) 
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Priority-Free Radio Intercomm 


by ROBERT F. SCOTT, ex-W4FsI 


The small AC-DC sets made during the past several years may 


be converted to excellent intercommunicators for home or olfiice. 


Front view of the Master Station, built from DeWald midget receiver. 


This front view of a remote station shows the selector switch mounted on unit. 


TH the advent of National 

Defense and priorities, there 

are many small business firms 
that are in dire need of interoffice 
communication equipment and all 
systems but are unable to get them 
because of the priority ratings that are 
necessary for the purchase, Al1-J rat. 
ings or better are often required, Per. 
haps all of you know of some small 
Giner, store or business office that is jn 
need of this equipment. 

The only immediate answer to this 
problem is to convert radios already 
on hand to do double-duty. The mar- 
ket is open to those who want to pur- 
chase small AC-DC radio receivers. 
There are many radio-bargain coun- 
ters that have numerous permanent 
magnet dynamic speakers and assorted 
switches that are available. With a 
radio receiver and a speaker to be used 
in each sub-station and a few switches, 
you can have a first class radio, inter- 
communication set and call system. 

The receiver that was converted was 
a six-tube AC-DC table model. The 
tube line-up in the audio circuit in- 
cludes a 12SQ7 as second detector and 
first audio, 12SQ7 as second audio, 
35L6GT as audio output tube. The 
system used here has four remote sta- 
tions and a master station. The equip- 
ment purchased was: 1 radio receiver, 
9 switches, 4 speakers (permanent 
magnet dynamic). A roll of shielding 
braid and hook-up wire completed the 
purchases. 

With this system the master station 
is able to call all of the sub-stations 
at once or may call the stations in- 
dividually. The sub-stations may an- 
swer the master or originate a call to 
him. Radio programs can be broad- 
cast to all of the sub-stations or to any 
one of them. If a radio program is 
being received at a sub-station, the 
station or stations receiving the pro- 
gram may interrupt the program 10 
call the master position. 


The Master Station 


The master station is the statior 
that controls the selection of stations 
and the radio programs and is the 
key position for the call system. The 
equipment at the master station is 
composed of a radio receiver (super 
het-) and a control box (for mounting 
the switches). The switches at the 
master position are four SPST toggle 
switches, and a Push-to-Talk switch. 
The latter switch is a two pole-three 
position, lever type, positive action 
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This switch changes the vari- 
ons through the various posi- 

. he switch is shown in two 
sae p the drawing. The toggle 
switches SW2 to SW 5 ine. are used 
to select the stations that are to be 
placed or removed from the circuit. 
There is a six terminal, terminal strip 
mounted on the back of the control 
pox. The three wire cables, that run 
to each sub-station, are connected to 
this strip. It is not advisable to use 
a 3-wire cable where the wires are 
interwound as the capacity between 
wires will reduce the voltage output 
considerably. Use 3 wires strung 
Joosely side by side, between the sub- 
stations and the control panel. The 
control box is 3% inches deep and is 
just large enough to support the radio 
that is mounted on the control box. 
The control box is so wired that the 
sub-stations may originate a call at 
any time regardless of the position of 
the toggle switches. 

One terminal from each _ toggle 
switch is connected to one of the 
terminals on the strip. The other 
poles of the switches are connected to- 
gether and a shielded wire run from 
this point to one of the movable blades 
of Swl. Positions 2 and 3 on the same 
side of the switch are joined together 
and wired to positions 1 and 2 on the 
cther side of the switch. The remain- 
ing positions, 1 and 3, on opposite sides 
of the switch are wired together and 
a shielded wire run from this point to 
ihe grid of the first audio tube. The 
jumpered positions, 1 and 2; 2 and 3, 
are connected by shielded wire to one 
end of the high impedance winding of 
T2. The other end of this winding is 
grounded. The remaining blade of 
switch Swl is wired to the high im- 
pedance winding of T3, the other end 


switch. — 
ous stati 
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Front view and layout for the Master Station. 
vertical switch is centered on the front of the sub-chassis. 


of which is connected to a common 
ground point. The voice coil of the mas- 
ter speaker is connected to the voice 
coil winding of T3. The voice coil wind- 
ings of Tl and T2 are connected to- 
gether. T1 is the transformer that is 
mounted on the receiver speaker. 
Transformers T2,_T3 and T4 are bar- 
gain counter output transformers de- 
signed to match a 35L6GT to voice 
coil. (3000 ohms to voice coil im- 
pedance.) They cost less than 25 


A three-position 


cents each. It was originally planned 
to replace Tl with a plate to 500 ohm 
transformer. T3 was to have been a 
voice coil to grid transformer. T2 was 
planned as a duplicate of T1. T4 to T7 
inc. were to be 500 ohm line to voice 
coil transformers. We later found that 
these could not be purchased without a 
priority rating. Suitable substitutes 
have been found in the present trans- 
formers. The matching seems very 
(Continued on page 78) 


Wiring diagram of the converted receiver, now adapted for use as an intercomm, 
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PRACTICAL RADIO COURSE 


by ALFRED A. GHIRARDI 


Part 12 of the present series tells what tubes are best suited to 
Specitfie circuits and shows their behavior under various conditions. 


the proper tube for a particular 

application it is necessary to 
know the desirable characteristics for 
that particular application. The tube 
manuals published by the various 
manufacturers give a brief descrip- 
tion of the recommended applications 
along with the characteristics, but in 
order to obtain optimum performance 
from the circuit it is necessary to se- 
lect each tube used with particular 
attention to the circuit needs. Of 
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course considerable latitude in this 


respect is possible as there are a great 
many types which are electrically 
similar, differing only in base connec- 
tions, filament voltages, and physical 
size and construction. 


Tubes for R-F Amplifiers 
If for example, a tube were to be 
used as an r.f. amplifier, we would se- 
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lect one with high gain, low interelec- 
trode capacitances and ability to han- 
dle various signal voltages without 
crosstalk or modulation distortion. 
An examination of the various types 
listed shows that these requirements 
are best met by the variable-mu pen- 
todes such as the 6D6 or 6SK7 in the 
six-volt series or the 1P5G in the bat- 
tery type. There are other tubes of 
the same general type listed in the 
tube manuals for other supply volt- 
ages which would serve equally as 
well with slight circuit modifications. 
Components generally available for 
home construction are usually listed 
in the manufacturers catalogs for use 
with various groups of tubes of the 
same general type. 


Tubes for Frequency Converter or 
Mixer Service 


The selection of a tube for use as a 
frequency converter or mixer in a su- 
perheterodyne offers considerably 
more difficulty. First, the signal fre- 
quency range the receiver is to cover 
has an important bearing upon the 
tube selected. For general broadcast 
and medium range coverage any of 
the pentagrid converters such as the 
6A8, etc., are satisfactory, as they of- 
fer the necessary conversion gain and 
transconductance. However at high 
frequencies such as are encountered 
in so-called “all-wave” receivers the 
frequency stability of the oscillator 
section of these tubes is poor and the 
output of this section is too low for 
efficient conversion, or ceases entirely. 
The only remedy for this condition is 
to either use a separate tube as an 


oscillator, coupling it into the normg 
oscillator grid of the converter, » 
use a tube designed to give efficient | 
operation at these frequencies (sy, 
as the 6K8 or 6SA7). For the best all 
around operating results the separate 
oscillator offers the best Solution, | 
However in commercial constructign | 


of receivers it is necessary to tempe 
optimum results with costs so the 
usual choice is a tube of the 6K8 og 
6SA7 variety. Both of these tube; | 
function fairly well at these fre. 
quencies. 
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Tubes for I-F Amplifiers 
In general the requirements for a 
tube to use in an i.f. amplifier are the 
sanre as those for r.f. stages as the | 
only difference lies in the signal level | 
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and frequencies at which the circuits 
operate. For most broadcast receiver 
applications sufficient gain is fur- 
nished by one stage of amplification 
using a tube of the 6D6 or 6SK7 type. 
However in receivers of the communi- 
cation type the need for greater se- 
lectivity and gain requires the use of 
two or sometimes three stages of if. 
amplification. The i-f. amplifiers used 
in fm. receivers must be capable of 
considerable gain as well as have a 
proad band width, SO to satisfy this 
requirement with a minimum number 
of tubes and a minimum of compo- 
nents special tubes such as the 6AC7 
and 6AB7 have been developed. By 
use of such tubes it is possible to get 
as much as four times the gain per 
stage as is obtained with tubes of the 
6SK7 type. Naturally with such tre- 
mendous gains it is necessary to take 
special precautions in construction 
and wiring to prevent undesired re- 
generation and oscillation. 


Detector Tubes 


Tubes for use as detectors can be of 
several different types depending on 
the results desired. For use as a grid 
leak detector a tube such as a 6C5 or 
equivalent is often used, in simple re- 
ceivers, as it is possible to use head- 
phones directly in the plate circuit of 
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such a tube. The plate resistance is 
low and a good impedance match is 
obtained. Where an audio amplifier 
is to be used following the detector 
the usual practice is to use a tube 
such as a 6C6 or 6SJ7. Considerably 
more gain and sensitivity can be ob- 
tained from a tube of this type than 
from a simple triode, and the follow- 
ing amplifier furnishes the proper 
plate load for the tube. As the power 
handling capabilities of a grid leak 
detector are poor, when fidelity and 
output are important, recourse to 
some other type of detector is neces- 
sary and either the plate detector or 
diode is used. For use as a plate de- 
tector either a triode such as a 6C5 
or a pentode 6C6 or 6SJ7 is satisfac- 
tory. While a plate detector does not 
load the tuned circuit feeding it, and 
does contribute considerable gain, it 
has the disadvantage that A. V. C. is 
hot possible unless a separate tube is 
used. Consequently in most receiver 
designs the usual practice is to use a 
diode such as a 6H6 for a detector, or 
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a combination diode-triode or diode- 
pentode such as the 6Q7 or 6B8 re- 
spectively. In an application such as 
this the triode or pentode section is 
used as an audio amplifier and cou- 
pled to the output of the diode. 


Tubes for Audio Amplifiers 


The choice of a tube for the input 
stage of an audio amplifier* varies 
widely, depending on the gain neces- 
sary and the input voltage available. 
Where high gain is needed with small 
inputs either a remote-cutoff pentode 
of the 6C6-6SJ7 type or a high gain 
triode such as a 6F5 is used. In re- 
ceiver applications the practice is to 
use a diode with a high gain triode in 
the same envelope. 

The audio stage following the input 
in most cases does not require a great 
deal of gain and can be a fairly low 
gain triode such as a 6C5 or 6J5. If 
this stage is used to drive the power 
output stage either of these may be 
used as a phase inverter or a twin 
triode 6C8G or 6F8G depending on 
which type of phase inverter is de- 
sired. 

Tubes for use as output amplifiers 
must be selected with regard to the 
output power desired, the voltage 
available to drive the grids, the type 
of load the stage is to feed, the plate 
voltage available, and the fidelity de- 
sired. The greatest fidelity is ob- 
tained with low-mu triodes such as 
45’s and 2A3’s but they have the dis- 
advantage of low plate efficiency, high 
grid bias, and require a large grid 
driving voltage. However, where cost 
and other considerations will permit 
it, their use is justified as they are 
much less critical as to circuit condi- 
tions than tetrodes and pentodes. 

The present trend is to use either 
beam power tetrodes, or pentodes for 
the output stage, either singly or in 
push-pull. They require little grid 
drive, low grid bias, and have a high 
plate efficiency, giving considerable 
power output at low plate voltages. 
Their greatest fault is the high har- 
monic distortion, and critical load re- 
quirements. The impedance of a 
loudspeaker varies considerably with 


frequency and this varying load is re- 
flected back to the output tubes. 
Much of this variation can be elimi- 
nated by the application of inverse 
feedback. Inverse feedback also 
serves to reduce the harmonic distor- 
tion considerably, although it does 
reduce the overall gain of the ampli- 
fier, in some cases enough to require 
the addition of another stage. The 
more commonly used beam power 
tubes are the 6V6, 6L6, and 25L6 while 
(Continued on page 60) 
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POCKET VIVMS 


by RUFUS P. TURNER 


Consulting Engineer, RADIO NEWS 


A Vacuum Tube Voltmeter need not be of complicated 


design in order to make numerous circuit measurements. 


UR new unprecedented military 

radio needs and current war- 
industrial requirements have 
struck a keynote in the mobilization 
of electrical equipment. Test equip- 
ment of late design displays this trend. 
Wherever possible, test instruments 
are being made portable in type in 
order to satisfy the demands for ready 
movement, adaptability to field use, 
and minimum storage space. 

Among the laboratory instruments 
which traditionally have been bulky 
in size is the vacuum-tube voltmeter. 
Seldom have these instruments been 
made less in girth than the size of 
a midget receiver. Only recently has 


ance of military and civilian radio 
technicians who have need of com- 
pletely portable v. t. voltmeters. Un- 
fortunately, time did not permit ex- 
ploration of all possibilities. However, 
it is felt that the circuits presented 
are representative of others which 
will occur readily to the ingenious 
technical reader. 


A. C. Midget 


The first meter, shown in circuit 
schematic in Figure 1, is a complete- 
ly ac. operated instrument based 
upon a 6P5GT triode and a 0-1 d.c. 
milliafmmeter. 

The small size of this instrument is 


Fig. 1. 


C,, C.—0.1 ufd. 200 v. tubular, Aerovox 284 

C:, Cy—Dual 20 ufd. electrolytic, Aerovox PRS-B 
20-20 

R,;—9 megohm miniature 1 w. resistor (see text), 
Aerovox 1098 

R.—900,000 ohm miniature 1 w. 
text), Aerovox 1098 

R:—100,000 ohm miniature 1 w 
1098 

R,—1000 ohm miniature 1 w. resistor, Aerovox 


resistor (see 


resistor, Aerovox 


9 
R:—10,000 ohm miniature 1 w. resistor, Aerovox 
1098 


A simple, but extremely accurate VTVM circuit. 


R.—500 ohm miniature 1 w. resistor, Aerovox 
1098 

R—2000 ohm miniature wire-wound volume con- 
trol, IRC W-2000 

R.—3000 ohm miniature 1 w. resistor, Aerovox 


1098 
Ji, Jo, Tey Ip—I nsulated banana jacks, Gordon 
S—SPST toggle switch, Arrow 
T—Midget 6.3¥v. filament transformer, Thorardson 

T19F80 
M—0-1 d.c. 


milliammeter (2”), Simpson 


one of the leading radio instrument 
manufacturers offered an_ entirely 
portable v. t. voltmeter for field use. 

Working to reduce the dimensions 
of simple, but immensely operable 
v. t. voltmeters to pocket size, we 
have carried on a number of tests with 
minimum-component circuits, select- 
ing the parts with great attention to 
overall dimensions. The results of 
these tests we present herewith in 
circuits and information for the guid- 
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made possible by operation of the 
triode at a low plate potential—12 
volts, which permits the use of an 
ultra-midget power supply. 

The 12 volts required for the triode 
plate are obtained from a compact 
voltage doubler which employs a 
miniature 6.3-volt filament trans- 
former, a type 6H6 tube, and a dual 
20-ufd. electrolytic capacitor. In ad- 
dition to furnishing plate voltage, the 
miniature 6.3-volt transformer, a 


Thordarson T19F80 (measuring only 
2”x1%"x17s” overall), supplies heater 
voltage to both 6H6 and 6P5GT tubes. 

The drain imposed upon this power 
unit is unusually low, and the unit 
consequently runs sufficiently cool to 
permit its inclusion in the close quar. 
ters of the small instrument case. A 
low-voltage electrolytic doubler capac. 
itor is employed with the greatest 
safety, since the peak voltage im. 
pressed upon it will never exceed 
about 18 volts. However, it will be 
observed that this component must, 
in addition to having the smallest 
possible overall dimensions for the 
desired capacitance, be provided with 
independent leads for each section. 
One capacitor recommended for :the 
application is Aerovoxy PRS-B 20-20, 
which measures 1 inch in diameter and 
214” in length and is provided with a 
handy metal mounting bracket and 
long leads. 

The a.c. model v. t. voltmeter util- 
izes a conventional plate rectification 
type triode circuit, with approximately 


1 volt of grid bias obtained from a 
point on the voltage divider R4-Ri- 
R6. 


It will be seen that the 0-1 milli- 
ampere d.c. indicating meter operates 
in a four-arm resistance bridge in the 
6P5-GT plate circuit, one arm of this 
bridge being the tube plate resistance. 
The adjustable arm is composed of the 
variable resistor R7, a_ 2,000-ohm 
I. R. C. type W-2,000 wire-wound con- 
trol, and the limiting resistor R8. The 
milliameter is initially set to zero by 
means of R7 which balances the bridge 


Fig. 2. A calibration curve for the 6P5GT tester, 
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Fig. 3. An easily-built battery-operated VTVM uses only 1 tube. 


C,—0.02 pfd. mica (two 0.01 yufd. units in paral- 


}), Aerovox 1 } 
a. pfd. 200 v. tubular, Acrovox 284 


o, Rx —Same resistors as in Fig. 1 
Re Ro 000 ohm wire-wound rheostat, IRC 
“w-10,000 


M-—-0-1 d.c. milliammeter (2”), Simpson 

Ji, Je—lInsulated banana jacks, Gordon 

B,, B:—1', v. pen-size flashlight cells, Eveready 
B.—7'/. v. flat battery, Eveready No. 773 
S,—SP3P rotary switch, Centralab 

S., Ss—D.P.S.T. toggle switch, Arrow 


with respect to the steady triode plate 
current. The use of a series combina- 
tion of fixed and variable resistance 
in the adjustable arm permits a larger 
amount of the variable member to be 
used during balance adjustments and 
removes any tendency toward “hair- 
trigger” zero adjustments. 

The indicating meter is a 2-inch 0-1 
dc. milliammeter (Simpson Model 
0-1). With this instrument, the fun- 
damental full-scale deflection of the 
vy. t. voltmeter is 4 volts RMS. A curve 
showing meter deflection versus a.c. 
input volts is given in Figure 2. 

The normal 0-4-volt range of the in- 
strument is increased by the input 
voltage divider R1-R2-R3, made up of 
small carbon resistors, which afford 
additional full-scale deflections of 40 
and 400 volts. 

Rl is made up of one 5-megohm and 
one 4-megohm resistor connected in 
series between jacks J1 and J2. R2 is 
one 500,000- and one 400,000-ohm unit 
connected in series between jacks J2 
and J3. These resistors are mounted 
well back from the metal case of the 
instrument as possible, in order to re- 
duce ground-capacitance effects. The 
jacks are mounted through and along 
the front edge of the instrument case, 
which is really a chassis, and as close 
together as the resistor length will 
permit. 

With every cubic inch of space 
utilized to the fullest in the instru- 
ment, no room was available for a 
rotary voltage-raygge switch. So input 
jacks have been provided instead. Jl, 
J2, J3, and J4 are insulated banana 


Fig. 5. A real pocket meter. 


R—2 megohm 1 w. resistor, Acrovox 1098 

B—Pen size flashlight cell (11, v.), Eveready 

Ji, Je—Insulated banana jacks, Gordon 

M—0-50 d.c. microammeter, Simpson 

S—SPST toggle switch, Arrow. (May be slide- 
type switch if flashlight case is used as volt- 
meter probe.) 


March, 1943 


jacks (Gordon) into which the test- 
probe leads are plugged. 

Due to the low plate voltage em- 
ployed in this v. t. voltmeter circuit, 
zero drift is almost totally undetect- 
able on the 0-1-milliampere scale. 

The scale of the author’s instru- 
ment was replaced with a new dial 


and voltage source during high-fre- 
quency measurements, i.e. the shorter 
and heavier the input test wires, the 
greater is the H.F. accuracy. 

If the specified components and the 
layout as intended are employed, the 
complete a.c.-operated pocket v. t. 
voltmeter may be constructed into a 
5”x614"x2” chassis as a “flat” instru- 
ment case. With some ingenuity, the 
builder may reduce these dimensions 
still further. 


Battery V. 7T. V. M. 


For complete portability, battery 
operation is recommended. And by 
keeping voltage requirements low, as 
in the case of the a.c. instrument, 
small-size batteries may be employed 
and the instrument size kept down to 
pocket dimensions. 

The first of the battery circuits with 
which we experimented is shown in 
Figure 3. Plate voltage in this in- 
strument is 7% volts. Built around a 
1Q5-GT tube and a 0-1 d.c. milliam- 
meter, this v. t. voltmeter is powered 
by two pen-size flashlight cells (one 
for filament heating and one for sup- 


Fig. 4. Another single tube battery-operated meter. 


C—0.1 ufd. 200 v. tubular, Aerovox 284 
1» Ro, Rs—See same resistors as in Fig. 1 
R;—18 ohms wire-wound, made up from Nichrome 
wire, wound on small dowel 
R:—150 ohms, 1 w., Aerovox 1098 
R,.—20 ohms, 1 w., Aecrovox 1098 
R;—10,000 ohms, 1 w., Acrovox 1098 


R.—150 ohm wire wound rheostat, IRC W-150 
i) Ju—Insylated banana jacks, Gordon 

B—Flat 7', »y. miniature battery, Eveready No. 
553 


S,—SP3P rotary switch, Centralab 
S.—SPST toggle switch, Arrow 


made of stiff white Bristol board on 
which was drawn a special 0-4-volt 
scale in accordance with calibration 
points. It is strongly recommended, 
for complete ease of operation, that 
the reader make a similar scale. Ref- 
erence to voltage curves or tables 
necessarily slows down measurements 
considerably, and the outstanding vir- 
tues of the special scale are quickly 
realized. 

The circuit of Figure 1, like those 
of the other v. t. voltmeters described 
in this article, will be found useful for 
power-frequency, a.f., and r.f. meas- 
urements. However, the upper radio- 
frequency limit will be somewhat 
limited by the capacitance of the input 
jacks to ground and to each other 
and by the length of the test leads. A 
series of measurements made by the 
author with standard multimeter test 
leads indicates that objectionable volt- 
age errors enter at about 4 megacy- 
cles. But these effects may be reduced 
satisfactorily by employing — short, 
heavy wires not more than one inch 
long as test leads between input jacks 


pressing the steady plate current 
and a flat T7'e-volt battery for 
plate potential (the latter battery is 
an Eveready No. 773 which measures 
4"x2%4 "x1 _"). 

The 1Q5-GT tube, a beam power 
model, is arranged as a triode by con- 
necting together its screen and plate 
terminals directly at the socket. This 

(Continued on page 54) 


Fig. 6. Calibration set-up for basic meter. 
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EVERAL more members are in line for 
entrance into the Tube Collectors Club. 
Many letters are being received from indi- 
viduals giving a list of tubes available for 


cash or trade. This information is being 

compiled and will be presented in an early 

issue. We want to hear from any reader 

having one or more of the tubes listed below. 

Send us your lists, giving full information 

on the condition of the tubes and we will see 

that members are notified as to what is avail- 

able. Address all letters to the Tube Collec- 

tor, Rapio News, 540 No. Michigan Ave., 

Chicago, Ill. The following are needed: 

Amrad “S” tubes, both cylindrical and pear 
shaped 

Audiotron 

Bartley 

Connecticut Detector 

Corcoran tube 

De Forest Audion-spherical bulb single grid 
single plate type-candelabra base 

De Forest Audion-spherical bulb double grid, 
double plate type-candelabra base 

De Forest Audion-cylindrical—Type T—with 
or without adapter 

De Forest Audion-pear shape—“ Singer type” 
—Shaw base 

De Forest Oscillions 

Donle B6, B8, BA2, BP71, BR4 

Electro Importing Company Audion 

Emerson Multivalve 

Fleming Valves 

Liberty Valve 

Lieben-Reisz “IL.RS” Repeater 

Marconi V24, Q, QX 

Margo Detector 

Moorhead Electron Relay (cylindrical, 
based) 

Moorhead Electron Relay—Shaw Base 

Moorhead cylindrical tube with external grid 

Moorhead A-P Amplifier 

Rectobulb R3, 6EX 

Roome Thermotron, Oscilaudion 

Sovereign AC 

Strongson Copper Plated Tube 

WRC 20, WRC 22 

Wunderlich 

Kellogg (top-heaters) 

All foreign tubes, modern or antiques 

Thermo Tron 

Electron Relay (single fil.) 

Electron Relay (double fil.) 

De Forest RJ9 detector 

Audio Tron (National Elect.) 

Audio Tron (double fil.) 

Moorhead (Pacific Lab’s) 

Ultra-Audion (1916) 

Tigerman Detecto-Amplifier 

Donle Type C 

Telefunken 1919 

TeCo Audiotron adapter 

Vacuum Rect. (Wireless Equip. Co.) 

A-P Electron Relay 

A-PVT Amplifier-oscillator 

Moorhead transmitting (1920) 

Moorhead Amp-Ose (1920) 

De Forest VT21 (Signal Corps) 

De Forest % kw. Oscillion 

De Forest 12.5 w. transmitting 

Edison Swan Elect. ES2, ES4 

UV203 (early) 

UV204 (early) 

A-P rectifier (shaw condensite base) 

Kenotron UV217 (early) 

Kenotron UV216 (early) 

De Forest 20 rectifier 

(Continued on page 81) 
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24 YEARS AGO in RADIO 


} CONDENSED FROM RADIO NEWS, 1919 ISSUES ; 


Radio Vacuum Tube 
Litigation Is Settled 


URING World War I, litigation over rights 

for the manufacture and sale of vacuum 
tube detectors for radio work was suspended by 
common consent, and tubes or “bulbs” for gov- 
ernment use were made at various plants. As 
the situation stood at the close of hostilities, an 
attractive market for bulbs was in prospect, but 
patent rights prevented any one manufacturer 
from entering the field independently. The Mar- 
coni Company held rights covering the use of a 
two-element bulb, Dr. deForest’s patents pro- 
tected the use of the third element, and the 
Moorhead Laboratories in San Francisco had 
patented still other features also essential to the 
commercial production of the best tubes, among 
these being the use of a chemical process for 
exhausting air. During the war, the Moorhead 
Company had developed manufacturing facili- 
ties rapidly, and bulbs were being turned out for 
the Allied governments at the rate of 30,000 per 
month. 

Early in May representatives of the Marconi, 
deForest and Moorhead companies held a con- 
ference in San Francisco and agreed that pat- 
ent rights of all three should be extended to the 
Moorhead Company, for which the latter should 
make payment to the other two on a royalty 
basis. In this connection it was noted that this 
company was only permitted to make receiving 
and amplifying tubes, the Western Electric Com- 
pany having the rights to manufacture the trans- 
mitting tubes. It was also agreed that the Mar- 
coni Company would become the sole sales and 
distributing agent for the Moorhead output. The 
tube produced under the agreement is to be 
known as the Moorhead audion. Government 
contracts still operative will call for 15,000 
bulbs per month, and within sixty days aiter 
the date of the contract, the Marconi Company, 
in the capacity of main distributing agent, is to 
receive bulbs at the rate of 50,000 per month. 


Wireless Questions—1919 
A ALBERT SMITH, Hoboken, N. J., asks 
* 
A 


several questions on radio matters. 

A. 1. We cannot understand why the mere 
adjustment of a detector should necessitate such 
a great change in the inductance used in tuning. 

You must have made some change in the ca- 
pacity of your aerial to cause this marked efiect, 
as detectors have little or no efiect on the wave 
length. 

Your suggestion for a new loose coupler is not 
exactly new and possesses no advantage over 
modern types. In winding the two coils so close 
you practically destroy all selectivity which is 
the secret of the operation of the loose coupler. 
The plan will work, we admit, and the coupler 
will produce louder signals under certain circum- 
stances, but for all around work use your present 
loose coupler. 

The adopted method of shortening the wave 
length of an aerial is to connect a variable con- 
denser in series. This is done on shipboard when 
the “distress signals” are sent out and all sta- 
tions with the long wave require a series con- 
denser to pick up short waves. We know of no 
instruments which will eliminate excessive static 
without also weakening to a certain extent the 
wireless signals. The only way this static may 
be done away with to an appreciable extent is to 
shunt a variable condenser across the coupler 
secondary, which dissipates considerable static. 
The Rogers Underground Aerial is perhaps the 
best present method to eliminate static. 


Combination Code Practice 
Instrument 

EMOVE the gong and hammer from an oy. 

dinary bell. Mount an ordinary battery 
binding-post on the frame between the two bind. 
ing posts of the bell, insulating it from the 
frame by rubber washers. The key is a 6-inch 
girder from a model engineering set, fitted with 
a knob at one end. The other end is fastened 
to where the gong was, using the same hole, nut 
and screw. This time be sure connection is 
made with the frame. 

To make the buzzer hy-tone insert a piece of 
match stick between the armature and the vibra. 
tor. 

All that is necessary now is to connect on 
wire from the battery to the magnet binding. 
post, and the other to the insulated one, which 
serves as the contact for the key. Connect the 
phone terminals to the unused post and to the 
vibrator point. Pressing the knob so that it 
touches the contact will cause the buzzer to Op 
erate. 


Reviewing American Radio 
History 
HE Great War, just ended, has given ys 
many renewed reasons for pride in our cou 

try, pride in what America has accomplished jn 
scientific achievement as well as in noble selj- 
sacrifice for the common cause of liberty. We 
all are justified, therefore, in reviewing what 
contributions in invention has been especially 
the work of Americans, in what fields of work 
we have been pre-eminently pioneers, and not 
only pioneers, but, better yet, have kept at the 
head of the procession, says Lee deForest. 

The world admits that two American boys, 
the Wright brothers, were the first of all man 
kind to fly, to wrest from the birds the secret 
which baffled human ingenuity since the begin- 
ning of history. But, to our shame be it said, 
we Americans did not follow up this splendid 
beginning as we should have done. The French 
and British sportsmen, perhaps because of more 
enthusiastic and far-sighted support by their 
governments, learned the lessons which Wilbur 
and Orville Wright first taught, better’ than did 
Americans, so that at the beginning of the war 
the Allies’ bird-men knew far more about avia 
tion, about planes, about engines, than we did. 
They were far ahead and had we not swallowed 
our pride and diligently gone to school to the 
Allied aviators, we would never have been able 
to make even the belated showing which during 
the last weeks of the war began to prove our 
American-trained aviators and our America 
made planes of use to General Pershing’s mighty 
army. 

So it was with especial pride that we hailed 
the big Navy NC-4 seaplanes the first aircralt 
in history to cross the wide Atlantic. 


U. S. to Drop Radio Station 

RDERS have been received by Ensign W. 

C. Finch, in command of the naval radio 
station, to withdraw all the naval forces 02 
August 1 and to return the New Brunswick, 
N. J., station back to the Marconi Wireless 
Company, from whom it was taken over in the 
summer of 1917. 

The station will be closed for six weeks 
more, as all the naval equipment is to be Te 
moved, according to the instructions from Wash 
ington, and the Marconi people will have to » 
stall new apparatus before they will be able to 
take up commercial work. cal 


RADIO NEWS 


ee ne 


FR DT FOREN ele Me 


L us 
‘OUN- 
d in 
self. 

We 
what 
‘ially 
work 

not 
t the 


boys, 
man- 
ecret 
egin- 
said, 
ondid 
ench 
more 
their 
ilbur 
1 did 
war 
avia- 
did. 
owed 
» the 
able 
uring 
> our 
‘ican- 
ighty 


ailed 
craft 


ion 
no VW. 
radio 
Ss On 
wick, 
reless 
n the 


ks oF 
ye Te 
Vash- 
10 in 
dle to 


WS 


aR dl ee 1 


edi tee 


WHAT'S NEW IN RADIO 


Non-Wire-W ound Potentiometers 

Important developments in the 
processing of resistive coatings have 
resulted in potentiometers and rheo- 
stats claimed to be v:rtually on a par 
with wire-wound units In matters of 


resistance immunity to 


permanence, 
climatic conditions and wearing quali- 
ties. 

Clarostat Series 37 controls employ 
the new stabilized element developed 
after years of intensive research and 


exhaustive tests. This element takes 
the form of a resistive coating on a 
bakelite base, being practically as 
smooth and hard as glass. The ele- 
ment is chemically treated during 
processing to eliminate all further 
changes in its composition. It is like- 
wise heat treated to stabilize its tem- 
perature and humidity characteristics. 

Controls incorporating the new sta- 
bilized element were quietly intro- 
duced to the trade many months ago, 
so as to get the reaction of users out 
in the field. Users have been prompt 
to spot the new element. Accurate re- 
sistance values first and last, even 
after months of continuous usage un- 
der adverse conditions, have been 
noted. 

Series 37 controls with the new sta- 
bilized elements are made by Clarostut 
Mfg. Co., Inc., 285-7 N. 6th St., Brook- 
lyn, N. Y. 

Solenoid Contactor 

Among five types of approved sole- 
noid contactor units announced by 
Guardian Electric Manufacturing 
Company, Chicago, the B-5 series has 
a contact rating of 50 amperes con- 
tinuous and operates on 24 volts d.c., 
producing a coil current of 210 milli- 
amperes. It has double pole, single 
throw, normally open contacts. Weighs 
11.2 ounces. 

The B-5 Solenoid Contactor, like the 
balance of the series, is built to U. S. 
Army Air Force specifications and can 
be adapted for numerous applications 
of heavy current control in aircraft 
and other preducts. 


Mareh. 1913 


Unit is said to resist acceleration 
and vibration over 10 times gravity, 
that it operates in any position and is 
so constructed that it may be disas- 
sembled with pliers and screwdriver. 
Metal parts are plated to withstand 
200-hour salt spray test. Full details 
obtainable by writing to Guardian 
Electric, Dept. B-5, 1630 West Walnut 
Street, Chicago, Illinois. 

New Oscillograph 

Critical wartime requirements are 
responsible for a new cathode-ray os- 
cillograph characterized essentially by 
a greatly extended frequency range, 
more versatility in the handling of ap- 
plied signals, and special pickup means 
whereby input capacitance is reduced 
and stray pickup eliminated. Remov- 
able front cover protects panel, con- 
trols and tube screen, and also holds 
the shielded-cable test probe, when in- 
strument is not in use. 

Known as Du Mont Type 224, this 
new oscillograph is now offered as a 
standard instrument by Allen B. Du 
Mont Laboratories, Inc., Passaic, N. J. 
One of its outstanding features is the 
Y-axis or vertical deflection response 
which is uniform from 20 c.p.s. to 2 
million cycles. It has a comparably 
faithful square and sinusoidal wave 
response. The X-axis or horizontal de- 
flection amplifier has a uniform char- 
acteristic from 10 e.p.s. to 100 kilo- 
cycles. Both amplifiers have distor- 
tionless input attenuators and gain 
controls. 

The widest variety of signal input 
connections are available. In addition 


to the conventional amplifier connec- 
tions, signals can be applied directly 
to the deflection plates of the 3-inch 
cathode-ray tube, when it is desirable, 
the 


by means of terminals at front 


panel of the unit. The Y-amplifier has 
an input connection for the Shielded- 
Cable Test Probe Type 242A, supplied 
with the instrument. This reduces in- 
put capacitance and eliminates stray 
pickup. All high-voltage electrolytic 
condensers are eliminated from circuit. 

Type 224 Oscillograph weighs 49 
Ibs., and measures 14%” high, 8%” 
wide, 15%” deep. It operates on 115 
volts, 60 cycles a.c. 

Manufactured by the Allen B. Du 
Mont Lab., Inc., Passaic, N. J. 


Inter-communication System 

Illustrated is the Super-Chief model 
in the Talk-A-Phone Mfg. Co. of Chi- 
cago’s new line of inter-communica- 
tion systems. 

As noted by the diagram, the 
“Super-Chief” has incorporated in its 


design many new exclusive features 
never before used in inter-communica- 
tion systems. Outstanding among these 


is “Conference Traffic Control.” This 
enables any number of stations to hold 
a private conference without interrup- 
tion or eavesdropping from other sta- 
tions outside of the conference group. 
When one of the conference group is 
being called, he is signalled by a light 
so that he knows that the call is wait- 
ing. Working in conjunction with the 
Traffic Control is the “Busy Signal 
Light.” This light is illuminated when 
the line on another station you are 
trying to reach is busy and so remains 
lighted until that station is ready for 
a new conversation. 

Other new features include “Uni- 
Trans” or one way automatic trans- 
mission, especially effective for the 
dictation of letters and the complete 
recording of conferences. When “Uni- 
Trans” is used, the ‘“Talk-Listen 
Switch” does not have to be operated. 

The Super-Chief also uses the latest 
type finger-tip pushbutton control 
which utilizes in its construction the 
“Hold-O-Matic Switch.” In the con- 

(Continued on page 82) 
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A group of foreign radio equipment and shortwave set built in Denmark. 


MAINTENANCE OF 
FOREIGN MARINE RADIO 


by CARL COLEMAN 
and 
J. T. DONNEL 


Arnessen Elect. Co 


, New 


York, N. Y. 


A litile-known radio subject is covered by 


two specialists in this unusual profession. 


NE of the most difficult situa- 
tions that has arisen in the ma- 
rine radio maintenance service 
as a direct result of the present world 
conflict is the maintenance of radio 
equipment aboard foreign vessels. 
This is especially true aboard the 
ships of the United Nations whose 
countries are now occupied by Axis 
forces, thus making it impossible for 
these ships to obtain standard mate- 
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rial for repair and maintenance of 
the ship radio stations. 

The necessary radio equipment 
aboard steamships today is usually 
composed of a main transmitter, 


emergency transmitter, automatic 
alarm system, radio direction finder 


and short wave transmitter, together 
with the main receiver and short wave 
receiver. There is also the motor 
generator, batteries and the battery 


charging equipment and various an- 
tenna systems required, which con- 
plete the ship’s radio station equip- 
ment, all of which must be inspected 
thoroughly and repaired when neces- 
sary before the ship can proceed to 
its next port. 

The repair and maintenance of for- 
eign equipment aboard ship required 
a complete study of the various items 
manufactured. This must be done in 
order that the best possible advantage 
may be taken when it becomes neces- 
sary to replace defective equipment 
with substitute equipment, made in 
this country, when the standard re- 
placement parts are no longer avail- 
able. When one considers that there 
are in Europe alone more than forty 
concerns engaged in the manufacture 
of marine radio equipment for use in 
the ships’ radio stations, together with 
the material made in other foreign 
countries, the magnitude of such a 
task becomes apparent. A detailed 
study of these various items made by 
the foreign companies discloses that 
while the basic circuits used are of 
standard type, tube design is consider- 


ably different and various ideas are 
used which are not common in this 
country. 

Tube replacements must be made 


because many European types are of 
course no longer available under the 
present conditions. Tubes used I 
commercial marine radio receivers, 
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This smashed up all-wave receiver was taken from a torpedoed ship and 


while of the same general character- 
istics as most of those manufactured 
in this country, are fitted with pins 
to fit an entirely different type of 
socket than that used in the United 
States. The common triode and pen- 
tode tubes use a pin and socket combi- 
nation such as that shown in Figure 1; 
the tube cap, if any, is connected to 
the plate within the envelope rather 
than the grid, as is common with our 
type of tube. Another common type 
of socket and tube arrangement is 
shown in Figure 2. This arrangement 
is used in the double purpose type 
tubes. To compare with our present 
octal—eight pin type tubes—the for- 
eign manufacturers have designed 
tubes fitted with small flat pins, as 
shown in Figure 3, which fits a socket 
with a spring-wiping contact. Most 


Fig. 1. Foreign triode and pentode socket. 
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receiver tubes operate at either two 
or four volts on the filament, very few 
are manufactured for six volt opera- 
tion, as is the case with many of our 
common types. 

The tubes used in transmitters are 


also fitted with different types of 
sockets and holder arrangements, 


with the exception of one or two, 
which are interchangeable with Amer- 
ican designed tubes. Most transmit- 
ting tubes of foreign design are also 
operated at different filament voltages 
from tubes of similar American de- 
sign, running on twelve and a half, 
fifteen and twenty-two volts. Plate 
voltages are likewise higher for a sim- 
ilar power rated tube, running as 
high as ten thousand volts on tubes 
of five hundred watts. 

One common type used in medium 
powered ship transmitters has neither 
pins nor prongs, being fitted with holes 
in the lower end for the filament and 
grid leads of the socket and a similar 
hole in the opposite end for the plate 
pin on the socket arrangement. An- 
other type is fitted with pins similar 
to our layouts but has a screw con- 
nection binding post fitted at the top 
of the envelope for the plate lead. 
This tube happens to be a one-kilo- 
watt pentode of a design entirely dif- 
ferent from any manufactured in this 
country, and if no replacement is 
available, an entirely new tube layout 
for the transmitter must be designed 


arrived at the shop in this condition. 


together with the necessary socket, 
resistor and condenser changes. 

Transmitter design of equipment 
built prior to the war was quite a bit 
different from that made here in a 
similar period. Most intermediate 
frequency band transmitters were de- 
signed to use a single oscillator tube, 
although there were a few more mod- 
ern types designed around the master 
oscillator power amplifier type cir- 
cuits. Many of these master oscilla- 
tor power amplifier types of equip- 
ment, however, are designed to use 
radiotelephony as well as continuous 
wave and modulated continuous wave 
transmission, whereas it is not com- 
mon to find radio-telephone equip- 
ment incorporated in the same trans- 
mitter on American designs used as 

(Continued on page 76) 


Fig. 2. Socket for dual-purpose tubes. 
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TECHNICAL BOOK 


& BULLETIN REVIEW 


“PRINCIPLES OF AERONAUTICAL 
RADIO ENGINEERING” by P. C. San- 
dretto, Superintendent of the Com- 
munications Laboratory, United Air- 
lines Transport Corp., published by 
McGraw Hill Book Company, New 
York, N. Y. 406 pages plus index. 
Price $3.50. 

This book is intended for those hav- 
ing basic knowledge of the fundamen- 
tals of radio and electrical engineering. 
In order to derive full benefit of its 
contents, it is essential that the reader 
have a fundamental knowledge of 
radio and at least understand the 
terms used in describing the charac- 
teristics of apparatus. To the prac- 
tical man, this book may seem too 
mechanical, but the mathematician 
will recognize the limited depth of its 
derivations. Mathematical formulae 
are frequently used, and are presented 
in such a manner that references may 
be made by the serious mathemati- 
cians. The book is filled with a liberal 
treatment of the history and philoso- 
phy behind developments in aircraft 
equipment, devoted chiefly to the mili- 
tary aviation angle. It illustrates and 
describes various units, particularly 
from the standpoint of continental 
commercial airline operation. 

The author states in his preface, 
“Although the information contained 
in this book may not be sufficient for 
military use, it should, however, serve 
the purpose for which it was written; 
that is, as a basis to which additions 
can be made by the student ... the 
factor of secrecy has come into many 
of the discussions. For both commer- 
cial and military reasons, some of the 
facts cannot be published.” Partial 
contents of the book are devoted to 
application of radio to aeronautics, the 
radio range, the ultra-high-frequency 
radio range, aircraft direction finders, 
markers, instrument mounting, abso- 
lute altimeters, direction finding from 
ground stations, medium - high - fre- 
quency communication, ultra-high-fre- 
quency communication, and chapters 
including aircraft power supply sys- 
tems, considerations in aeronautical 
radio systems design and an appendix 
containing mechanical requirements 
for aircraft radio equipment. 

This book is entirely up-to-date, hav- 
ing just been published. The material 
it contains is of current vintage. Stu- 
dents of aviation radio will find this 
book a valuable addition to their li- 
braries. 


“COYNE REFERENCE ENCYCLOPE. 
DIA” (Volumes 1, 2 and 3), published 
by Coyne Electrical School, Chicago, 
Illinois. 1212 pages. Price $12.00 per 
Set. 

Designed especially for the student 
of electricity and radio, this reference 

(Continued on page 81) 


338 


QRD? 
Lin 


by 


UR mail these days is like the 
6 ebb and flow of the ships that 

are going and coming to- and 
from all parts of the globe. Here a 
radiop has just arrived from around 
Midway, there a chap sends in greet- 
ings on his return from North Africa 
and others send in 73 from Australia. 
All of them have seen action of one 
sort or another. Some have been so 
close to it that the heat of battle seems 
to remain in the descriptions of the 
written word. As one publisher said 
recently there won’t be a depression 
after this war is over because a mil- 
lion books will have to be published 
recounting the experiences of all those 
who have been in it. And some of the 


best storytellers are radiops ... or 
shouldn’t we know. 
ROTHER HC Craig, Chief 


radiop USN, who has just re- 
turned from the North African coast 
tells us “when I wrote you my last 
letter it was just before we shoved 
off for the assault on Morocco. It 
was quite an adventure, my ship was 
in the group that went into action at 
Safi, a small port about 125 miles 
south of Casa Blanca. While our 
group did not meet the stiff opposition 
that the boys did at Casa Blanca. 
Fedala and Mehdia and up around 


Oran and Algiers we had our trou- 
bles. We suffered no losses in ships 


or personnel. Our forces knocked out 


the French shore batteries which were 


Sy 


“It’s interference from that Indian 
reservation!” 


de GY, 


JERRY COLBY 


155’s and 75’s and machine gun posi. 
tions. It was a thrilling sight in the 
early dawn of November the 8th to 
see the flight of shells with tracer 
from our supporting ships which in- 
cluded a battleship, a light cruiser 
and a number of destroyers and 
smaller craft. We made good speed 
in unloading and got out of there. Ag 
you have read in the papers you know 
that five of our transports were tor. 
pedoed around Casa Blanca.” 

HC continues: “Upon my return to 
the states I was detached from the 
ship to shore duty here at—~, My 
billet here is with the radio school 
where I am in charge of the radio see. 
tion of group two. This is a very in. 
teresting place but I am not at liberty 
to tell you a great deal about our 
training program. Suffice to say that 
we are turning out some pretty good 
operators in the short period that is 
allotted. Many of our students have 
had no previous training and learn 
the code for the first time. Of course, 
once in a while an ex-Ham or some 
fellow with previous experience does 
pop in. Incidentally, the Navy is 
training Negro recruits in practically 
all classes of naval ratings. They are 
at Camp—and the first group of ra- 
diomen, yeomen, storekeepers, Quar- 
termasters and signalmen graduates 
on January 4th. But I want you and 
the gang to know that although I had 
understood that this was a large train- 
ing base, I had no idea that it was as 
large as it is. They make the claim 
that it is the largest of its kind in the 
World. 70,000 persons are supposed 
to be attached here . . . which is quite 
somethin’. Radiomen are going to 
tops after this = is over, so the 
more the better.” 


HY STYLES, Prexy of the Los 
Angeles-Hollywood Chapter of 
the VWOA, has this to say on the clos- 
ing days of 1942: “The closing of 
1942 marks the ending of a period in 
which we in America have made great 
strides towards total mobilization of 
our industrial, economic and mah- 
power forces. As an indispensable fac- 
tor in the war effort, Wireless has 
made a great contribution of which 
we veterans can be especially proud. 
Not only because many of us have 
hearkened to the urgent call of Uncle 
Sam, but because of the influence our 
Association has lent toward awaket- 
(Continued on page 58) 
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Presenting latest information on the Radio situation. 


IT ISN’'T NECESSARY TO RACE 
to Washington anymore to get WPB 
assistance on radio production prob- 
lems. For branches or “local field- 
service units” of the radio and Radar 
division of the WPB have been estab- 
lished in several cities thus far. In 
the New York office, Frank Mistlery 
has been appointed as head of this di- 
vision. He is being assisted by a staff 
of six. The Chicago office is headed 
by Ray C. Woodford, who was formerly 
in charge of sales and production of 
Stewart Warner. 

In charge of the complete division 
is Frank S. Horning. Mr. Horning has 
had extensive engineering and produc- 
tion experience in the radio and allied 
fields and is thus fully familiar with 
the maze of problems that cross a 
manufacturer’s desk today. Among 
the problems that the new division will 
solve are those, for instance, involving 
available materials. One such instance 
came up recently. A manufacturer re- 
quired a rarely used alloy. The public 
utility industry, the chief user of this 
material, was canvassed. The alloy 
was found and with the aid of the 
RFC, financial assistance was also ar- 
ranged to provide the funds for this 
purpose. 

That the opening up of these service 
branches will shortly be a haven of 
help is quite evident. Washington 
hopes to expand this service into a 
nation-wide network that will increase 
production by leaps and bounds. 


YOU CAN STILL INVENT. even if 
you are in the Army. A new Army 
regulation now permits men to contact 
the Chief Signal Officer when they 
have a new invention. Thus far many 
important contributions have been 
made. While new developments have 
not paralleled the commercial equiva- 
lent of quantity, the inventions have 
been of vital import and have con- 
tributed materially to the war effort. 


WE HAVE HAD MANY ALTER- 
NATES for materials, but now com- 
ponent alternates are being adopted. 
This is particularly true in the case of 
meters. The demands for meters are 
great and in many instances in excess 
of production. Accordingly, it has 
been found necessary to use other 
means of indication of circuit action. 
The Material and Pre-service Tests 
Branch of the Signal Corps is study- 
ing and making rapid strides on this 
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phase. Lamps, fuses and our good 
friend the vacuum tube are playing 
a major role in this work. The use of 
the vacuum tube as an indicator is 
well known to many radio set owners 
as the “magic eye.” It will be recalled 
that before the magic eye, tuning 
meters were frequently used. While 
no complete development data is 
available on the alternate indicating 
devices produced in the Signal Corps, 
it is simple to see from the magic eye 
applications, that the possibilities are 
many. 

Incidentally on the material alter- 
nate front appears friend solder. In 
an effort to save solder and its scarce 
ingredient, tin, solderless type termi- 
nals are becoming more and more a 
specified requisite in Signal Corps 
specifications. 


THE IMPORTANCE OF RADIO 
IN ENGLISH WARFARE has been 
emphasized with the appointment of 
Sir Stafford Cripps as Minister of Air- 
craft Production. In his new post, Sir 
Stafford will be in charge of a special 
group whose sole purpose will be the 
development of radio for the war ef- 
fort. Sir Stafford is able to take on 
such an important assignment for he 
is a trained scientist and fully familiar 
with the communication problems of 
the aircraft units. Heretofore the ad- 
ministrators of the Ministry of Air- 
craft Production have not been of a 
scientific type. They have been more 
familiar with the production and labor 
problems. In Sir Stafford, England 
has the ideal administrator. For being 
a lawyer, an able executive and an 
expert in science, he can cope with the 
variety of situations that have bogged 
down the others. 

According to reports released from 
Washington, technicians were elated 
over this appointment for it was a first 
official government implication of the 
importance of radio. 


TURNING IN THE OLD FOR 
THE NEW has become an official 
radio practice now. You will recall 
that some seven months ago we told 
of several retailers and associations 
who organized campaigns highlighting 
the necessity of turning in an old part, 
before a new one could be purchased. 
The plan worked well. It spread 
throughout many communities and 
even a few states. Now, the WPB has 
adopted the plan. Thus far only tubes 
are concerned. But it won’t be long 


before the trade-in practice extends to 
the complete scope of parts. 

This trade-in practice should receive 
wide application in the service shop- 
distributor-manufacturer setup. For 
there are plenty of components idling 
away in corners that could be easily 
turned in to usable apparatus. This 
material should not be characterized 
as plain scrap either. There are an 
endless variety of pieces that have re- 
finishing and reprocessing value, such 
as choke and transformer cores, i-f 
cases, lugs, wire strips, etc. Disman- 
tled from their basic unit, these sal- 
vaged pieces can be readily reclaimed 
and used effectively. This is a practice 
which both the service man and manu- 
facturer can follow effectively. Of 
course, we do not mean to imply that 
the service man should go into the busi- 
ness of manufacturing. 

There is no harm, however, in his 
utilizing every available method to ex- 
pedite the replacement of effective 
components. This procedure assisted 
by the coming Victory allotment of 
parts should provide the service man 
with an effective source of supply of 
replacement items. This Victory line, 


by the way, appears now to have 
gained real headway. The Spring 
should see its inauguration. All of the 


V line of parts will not, of course, be 
available at the opening gun of the 
inauguration. But there should be an 
attractive allotment that will at least 
tend to alleviate the situation. The 
members of the various standardiza- 
tion committees are to be congratu- 
lated on their efforts in bringing this 
outstanding plan to a practical and 
effective completion. 


NEW TYPE WATERPROOF 
BAGS enclosed the radio equipment 
that was taken ashore in the North 
African campaign. The bags, which 
were designed and developed by Quar- 
termaster Corps technicians and indus- 
trial experts, were manufactured in 
sufficient quantities for the campaign, 
within a period of only two weeks. The 
bags are so sturdy and so resistant to 
water that the equipment shows no 


signs of any immersion even after 
having been hit by waves of salt 
water. Some of the bags are so large 


that tackle is necessary to hold them. 

So unusual is the design of this bag 
that many have requested permission 
to use it for other than the military 
purpose for which is was designed. In 
view of its military importance, this 
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permission may not be granted. How- 
ever, this interest further proves that 
we will certainly see countless unusual 
military developments applied _ to 
peace-time equipment, when the war is 
over and the restrictions have been re- 
moved. 


THE F.M. FRONT SEEMS TO BE 
GROWING rapidly. In the latest tally 
of F.M. outlets, there were 36 on a reg- 
ular commercial basis, with nine oth- 
ers continuing as experimental ven- 
tures. The 36 stations maintain op- 
erating schedules ranging from six 
to a maximum of twenty-four hours 
daily. Some curtailment of the longer 
schedules may be expected as 1943 
proceeds, due to the scarcity of re- 
placement tubes and parts. Shut- 
downs, however, are not expected, in 
spite of what the rumors may say. In 
the F.M. roll call of 1942, we find one 
station in California (Los Angeles), 
two in Connecticut (Hartford), four in 
Illinois (Chicago), two in Indiana 
(Evansville and Fort Wayne), one in 
Louisiana (Baton Rouge), two in 
Massachusetts (Boston), two in Michi- 
gan (Detroit), one in Missouri (Kansas 
City), one in New Hampshire (Mount 
Washington), nine in New York (New 
York City with four, Schenectady with 
two and one in Rochester and Bing- 
hampton), one in North -Carolina 
(Clingham’s Peak), one in Ohio (Co- 
lumbus), seven in Pennsylvania (five 
in Philadelphia and two in Pittsburgh), 
one in Tennessee (Nashville) and one 
in Wisconsin (Milwaukee). In addi- 
tion, there are experimental transmit- 
ters on the air in Worcester and 
Springfield, Massachusetts; Washing- 
ton, D. C.; Rochester, New York; 
Kansas City, Missouri; Superior, Wis- 
consin, and New York City, where 
there are three operating. 

According to latest statistics, there 
are approximately a half-million re- 
ceivers that tune in to F.M. programs. 
In Chicago, there are 30,000 F.M. own- 
ers and in New York City, there are 
80,000. That’s quite a growth for a 
comparative newcomer and interesting 
evidence of the strides F.M. will take 
when the production lines roll again. 
Veteran A.M. will have quite a sprinter 
to keep pace with! 


WITH THE CESSATION OF THE 
RECRUITING OF MEN (except 
those above 38 and below 18), the drive 
for women to enter the Signal Corps 
has become quite an affair. In New 
York City and other cities, a steady 
stream of applicants has appeared 
before the Civil Service and Army of- 
ficials to apply for positions as assist- 
ant radio engineers, assistant wire en- 
gineers and assistant senior draftsmen. 
Although these women do not actually 
become fullfledged members of the 
Army as the WAACS, they do have to 
serve the Signal Corps for at least one 
year and must accept assignment in 
any portion of the United States. The 
minimum requirement for this position 
is four years of high school, and eight- 
een years of age minimum. There is no 
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top limit for age. During the first six 
months of training, they are paid $1440 
a year, after which the trainees are 
eligible for promotion to $1620 a year. 
A special training school has been 
set up in Long Island for those in the 
New York area. After the training 
period, these women engineers will 
move on to Fort Monmouth, to join 
the staffs of men engineers, previously 
recruited in similar campaigns. 


EVERYONE IN WASHINGTON 
from administrator down to clerk is all 
astir about the indictment of a wire 
manufacturer for presenting false 
claims on $1,000,000 worth of wire 
manufactured for this country and the 
lend-lease countries. The charges say 
that for an insulation test the company 
installed transformers and a vacuum 
tube device, that reduced the test volt- 
age to one-fifth of the amount re- 
quired by the government. Thus the 
wire broke down not only in field tests 
because of the voltages used, but be- 
cause of the climatic conditions which 
this wire was supposed to tolerate. 
Another practice that was used to de- 
ceive the inspectors said the Justice 
Department, was the substitution of 
specially prepared saturation com- 
pounds used in waxing the wire and 
preventing it from becoming damaged 
in the event of dampness or immersion 
in water. A specially prepared wax 
which met all of the specifications re- 
quired under the contract was substi- 
tuted in the test, for the actual wax 
used in manufacture. 

This is the first instance of such 
wartime misrepresentation in manu- 
facture, that appears to have been 
prompted by an unfortunate series of 
“personal” incidents. In the _ indict- 
ments announced by Attorney General 
Francis Biddle, branches of the com- 
pany in two states, where the defectiv 
wire was made, were included. . 


TWO ADDITIONAL FREQUEN- 
CIES FOR INTERNATIONAL 
BROADCASTING were granted by 
the FCC recently, at the request of 
the Board of War Communications. 
The two frequencies, 7805 and 7935 
kilocycles, that were allocated, actu- 
ally belong to the police station zone 
and inter-zone communication §sys- 
tems. However, since the intended 
transmissions are for reception out- 
side of continental United States, and 
since most the police work is dur- 
ing the daylight hours, interference 
is not expected. Thus the police will 
be allowed to use these frequencies, 
too. Of course, if interference does 
prevail, it will be necessary to make 
corresponding changes. And from the 
importance that the BWC attaches to 
international broadcasts, the changes 
will not be in the international trans- 
mission setup. 

This problem of allocating frequen- 
cies serves to further the efforts being 
made to use the ultra-highs more and 
more, for this international broadcast- 
ing media. Propagation problems are 
present in the ultra-highs, but sufficient 
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knowledge of frequency behavior and | 


control is available now to Provid 
solutions to most of these difficulties 
The recognition of the value of the 
spectrum of ultra-highs has been not 
only established by engineers byt py 
many administrators, such as chen 
man Fly of the FCC and Bwe. Asa 
matter of fact, in his last address be. 
fore the IRE, Mr. Fly stressed the fac 
that most transmission wil] Probably 
be in the upper regions, now if possible 
but certainly at the conclusion of war. 
We hope it will be possible to begin 
now, at least with the internationa) 
broadcasts. 


THERE'S A TENTH YEAR CELE. 
BRATION awaiting that vital link jp 
television . . . the iconoscope. During 
the latter week in June 1933, pr 
Viadimir K. Zworykin announced his 
now-famous magic electric-eye that 
established television as a practical 
instrument. The tube developed then 
provided an image of 4 x 5 inches. We 
know today that 9 x 12 inch images 
and even larger are possible and with 
a clarity that is truly amazing. 

In his television prophecy of 1933 
Dr. Zworykin gave the first hint of 
development of the now famous elec. 
tron microscope. Said he at. that 
time, “And there is the possibility of 
a radio-vision microscope, an ex. 
tremely sensitive, all-seeing device 
that will peer into the realms beyond 
the reach of the most powerful micro- 
scope.” 

With the development of the icono- 
scope came the possibilities of outdoor 
televising. And with outdoor televis- 
ing came the beginning of a television 
era. For the ability to televise out- 
door scenes effectively gave television 
a scope of usefulness that could only 
be classified heretofore as a_ Jules 
Verne dream. It is unfortunate that 
the present emergency has necessitated 
the curtailment of widespread televi- 
sion activities for Mr. and Mrs. Public. 
But, as mentioned before, television 
progress has not ceased. Not only are 
the military racing ahead with devel- 
opments, but many a university and 
personal laboratory is delving into the 
uncanny properties of television. Yes, 
the world owes Dr. Zworykin a debt of 
gratitude for his great invention, the 
possibilities of which are beyond the 
scope of imagination and time alone 
will show its many possibilities. 


WHEN ARTHURB VAN DYCK AT 
THE LAST IRE banquet mentioned 
the fact that radio may have to be re- 
titled “radionics” to parallel our good 
friend electronics, everyone stopped to 
ponder a bit. For the new term did 
sound strange. It seems, however, as 
if a new word or title was coined that 
night and that hereafter we may seé 
many references to this term. Among 
the first to use this new nomenclature 
is Zenith. Advertisements exploiting 
radionics as “the miracle industry, 
have appeared from coast to coast. AS 
a matter of fact, an electronic division 
of Zenith has been formed to engage 
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Extremes of climate are an old story to Ohmite Resistors. 
These rugged wire-wound vitreous enameled units have 
proved their worth in both the freezing cold of the arctic 
and the heat and humidity of the tropics. Often the same 
resistors face both extremes as they go from one climate 
to the other, yet they keep doing their job accurately, 
dependably, because they are built right. Ohmite Resistors 
are used today in endless variety and number in war and 
industry, and are ready to aid in the development of new 
devices for tomorrow. 


Mareh. 


helpful information on Ohmite stock resistors, rheostats, 
chokes and tap switches for all types of applications. 


OHMITE MANUFACTURING CO. 


Foremost Manufacturers of Power Rheostats, Resistors, TapSwitches 


Ws 44885 FLOURNOY STREET, CHICAGO, U. S. A. 
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OHMITE 


RESISTORS 


function under all 
variations of 
climatic conditions... 


SEND FOR THESE HANDY AIDS 


Ohmite Ohm’‘s Law Calculator— Helps you figure ohms, 
watts, volts, amperes—quickly, easily. Solves any Ohm's 
Law problem with one setting of the slide. All values 

are direct reading. Available for only 10c. {Also 
available in quantities.} 


Free Quick-Reference Catalog 18 —Gives 
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A TECHNICAL 


FRANK FAX ‘he 
A 


T the risk of repeating myself, I’m 
plugging again the new revised 
Svlvania Technical Manual on Radio 
Tubes, because it should be a “‘must” 
on the bench or in the pocket of every- 
one interested in radio sales and serv- 
ice. Particularly now, because it has 
the basic data behind the Correlation 
for Substitution Chart and the Char- 
acteristics Sheet. 


One section of this 275-page handbook 
lists new types of tubes released since 
issue of the last Manual. There is also a 
new section on panel lamps. Thus, it is 
as complete as possible at this time. 


A plastic-ring binder allows the book 


page is being consulted. Data arrange- 
ment remains the same, as do the easy- 
to-use index tabs. 


The new revised Technical Manual 
still sells for the prewar price of 35 
cents. If your jobber is unable to supply 
you, write to Frank : 
Fax, Dept. N-3, 
Sylvania Electric 
Products Inc., 
Emporium, Pa. 


Complete and reliable tech- 
nical data on radio tubes 
—recently revised—price only 
35 cents. 


\ 


SYLVANIA 


ELECTRIC PRODUCTS INC. 
RADIO DIVISION 
Formerly Hygrade Sylvania Corporation ! 
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in the manufacture of “all types of 
electronic, radionic radio, radar tele- 
vision and electric apparatus and sound 
detecting.” 

Other similar units are being organ- 
ized to produce the unusual in equip- 
ment that can already be anticipated, 
as the result of our war development 
efforts. We can truly expect an un- 
paralleled wealth of* miracle products 
in radio or “radionics” when the peace 
has been won. 


FOR THE FIRST TIME, A MAN- 
UFACTURER OF A PRODUCT, 
other than radio, has entered the net- 
work scene. A tire company has pur- 
chased the Yankee network and six 
stations with the consent of the FCC. 
In the decision that made this un- 
usual sale possible, two commissioners 
of the FCC, Mr. Walker and Mr. Durr, 
dissented. Commissioner Walker 
pointed out that broadcasting is of 
such public interest and importance 
that an effort should be made to 
keep it separate from other  busi- 
nesses. “If a transfer of chain broad- 
casting interest may be granted to a 
tire company,” he said, “may it not 
likewise be granted to a motor com- 
pany or to a public utility? The 
precedence having once been estab- 
lished of transferring licenses control- 
ling a network to other interests ... 
where can the line be drawn? Chain 
broadcasting is of such vital public con- 
sequence and public interest, that it 
should be a business in and of itself 
and disassociated from any other busi- 
ness.” 

A similar viewpoint appeared in the 
statement of Commissioner Durr. He 


| implied that an acquisition of this type 


| tive plastic cases, 


tends to make broadcasting an adjunct 


lie fl d é eile 7 of private commercial enterprise, in- 
to lie flatand remain open at whateve 


stead of the independent medium of 
entertainment and expression which it 
must be if it is really to serve the 
public interest. 

“Unless some limitation is imposed,” 
said Commissioner Durr, “they may 
embark on a program of station acqui- 
sition which will force their competi- 
tors and even concerns in entirely dif- 
ferent lines of business to follow the 
same course in order to survive.” 

Notwithstanding these dissentions, 
the approval for the sale was granted. 
It is understood that no material 
changes are contemplated in the oper- 
ation of the network or of the stations. 
Nor are changes in personnel contem- 
plated. Even John Shepard 3rd, who 
is the operating head of the network, 
will remain as president and general 
manager under a five-year contract. 
This arrangement served in a large 
way to secure the necessary permis- 
sion for the sale. 


INTERCOMMUNICATIONS SYS- 
TEMS ARE JUST AS POPULAR 
in Sweden as they are here. Adver- 
tising literature received here recent- 
ly indicates that these office aids are 
becoming essentials in most _ busi- 
nesses. Smartly designed, in attrac- 
these intercoms 
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resemble our streamlined midget rp. f 
ceivers. Unlike the models here 

though, the front and rear of the ‘ 
cabinets carry the design throug, | 
Ventilation is afforded by a series g | 
attractively designed louvres that also 
serve the speaker-microphone. Push. 
buttons, a couple of suitable signal 
lights and a moderne-handled SWitch 
are all that appear on the Cabinet 
Where additional speakers are re. 
quired, a triangular shaped device that 
fits onto a stanchion or pillar is ayaij. 
able. The unit is handsome enough 
too, for the office, and like the other 
units offers surprising evidence of 
strides in design and production. 


nee 
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LICENSES FOR RECEIVERS ry 
ENGLAND are on the rise again. Jp 
1941, there were 8,625,579 licenses is- 
sued. On August 31, 1942 (the latest 
available date from which these data 
are available), the number of granteg 
licenses had jumped to 8,836,724. Ip 
1939, when the war began, there wer, 
close to nine million licenses issyeq 
This information was released during a 
debate in the House of Commons, dur. 
ing the first week of December of last 
year. This increase, of nearly a quar. 
ter of a million is most encouraging 
and tends to indicate the upward 
march of morale in England. 


OVER A THOUSAND-PERCENT 
INCREASE in deliveries to the Signal 
Corps was reported for the month of 
November 1942, as against January 
1942. The month of November itself 
was 30.5% ahead of October. This 
consistent production rate of increase 
will be maintained throughout the 
year to provide the greatest output of 
radio apparatus the world has ever 
seen ... radio apparatus that is also 
the world’s most efficient . . . as our 
enemies are finding out daily! 


AN IMPORTANT PRIORITIES 
AMENDMENT that will unravel 
many knotty problems has just been 
issued. This basic document pro- 
vides that, if for any reason, ma- 
terial obtained with priority assist- 


ance, or by allocation, cannot be 
used, as first intended, the material 
owner may... (1)—use it to fill pur- 


chase orders placed with him which 
bear a rating of AA-5 or higher, or a 
rating at least as high as that upon 
which the material was obtained, pro- 
vided such use is permitted by other 
regulations and orders controlling the 
production or distribution of the par- 
ticular material or item... (2)—use 
it for his own needs, if he has been 
authorized to obtain material for such 
use by applying or extending a prefer- 
ence rating of AA-5 or higher .. . (3) 
—re-deliver the material to the per- 
son from whom he purchased it... 
(4)— if it is impossible to use the ma- 
terial or dispose of it, he may then 
file a report with the regional WPB 
office, which will assist in the redistrl- 
bution of the property. } 

Thus, if it becomes necessary to walt 

(Continued on page 74) 
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N the manufacture of precision instruments for _ is in itself an eloquent testimonial to the quality 


the Armed Forces we strive for short cuts in of DeJur meters, potentiometers and rheostats. 
production—but not in quality. There can be no However, we do not rest upon these laurels alone. 
expediency, no compromise, no half-way measures. Behind DeJur workers is the stern tradition of 
The success of the bomber’s mission depends as New England... honesty of craftsmanship, pride 
much upon the efficiency of the instruments as it of skill, the deep, personal delight in doing a job 
does upon the skill of the officers and men. _— and doing it better than anyone else—anywhere. 


Meeting the specifications of 
the United States Armed Forces 


SHELTON, CONNECTICUT 


Manufacturers of DeJur Meters, Potentiometers, Rheostats and 
other Precision, Quality Electrical Instruments 
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Mt 
MURDOCK 
RADIO PHONES 


William J. Murdock was the first to see 
that sensitive radio phones must be built 
with precision—the first to make every part 
with scientific exactness. For 39 years 
precision-engineering hasmade MURDOCK 
Radio Phones famous for super-sensi- 
tivity, clear reception, trouble-free per- 
formance. 


This insistence on precision in every 
manufacturing detail is expensive, but 


prices have been kept down by eliminat- | 
ing unnecessary frills and concentrating | 
on essentials. With this precision, go | 


strong, durable construction and fine 
craftsmanship that make MURDOCK 
Radio Phones stand up under the toughest 
operating conditions. 


Make sure of performance—get MUR- 
DOCK! Write NOW to Dept. 40 for 
Catalogue. 


> 


THE 
EARS OF 
A 
NATION 
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RADIO PHONES 


WM. J. MURDOCK CO. 
CHELSEA, MASSACHUSETTS 


Saga of the Vacuum Tube 
(Continued from page 27) 


tion in the scientific world, however, 
gives a multi-faceted picture which, 
even though it sometimes defies evalu- 
ation, gives to the historian much ad- 
ditional factual information. 

The story of the development of the 
vacuum tube may be approached 
along two different paths, one of 
which leads us through the study of 
high voltage-heat phenomena, the 
other the study of high voltage- 
vacuum phenomena. Much has been 
written concerning the _ evolution 
which took place along this latter 
path, hence we shall confine ourselves 
to travel along the former. 

Glazebrook’s “Dictionary of Ap- 
plied Physics” defines the word “ther- 
mionics” as the term “applied to the 
phenomena associated with the dis- 
charge of electricity from hot bodies.” 
While we usually think of thermionics 
only in connection with electron emis- 
sion in vacuo, the term as defined is 
much broader than that, and includes 
phenomena taking place under atmos- 
pheric conditions, such as the ioniza- 
tion of air by emission from hot bodies, 
flames, etc., and it is in this broader 
sense that we shall use the term. 

The early work in thermionics is 
inextricably bound up with the work 
done by the philosophers of the seven- 
teenth and eighteenth centuries on 
static electricity, and usually the ex- 
periments were conducted in air at 
atmospheric pressure. Under’ these 
conditions ionization phenomena be- 
come observable only where high volt- 
ages are available, which was the case 
during this period, the era of so-called 
static electricity. Knowledge in any 
field becomes greater as the tools 
available for use in investigation be- 
come perfected; hence it will be seen 
that as better tools and higher con- 
centrations of energy became avail- 
able, knowledge of thermionics grew 
apace. This era of static electricity 
was the era of high voltage. 

Beginning around the turn of the 
nineteenth century with the work of 
Galvani and Volta the emphases in 
electrical research shifted to the field 
of galvanism and voltaic electricity, 
which was essentially a technique of 
low impedances. Hence we find little 
done in the field of thermionics dur- 
ing this era. Not until the tools of 
galvanism were developed and _ per- 
fected, and higher voltages and 
greater energies were available from 
low impedance sources, could any 
great amount of work be done in the 
high impedance field of thermionics. 


Early Investigators 

reference in literature 
to the beginnings of thermionics is 
to be found in the work of William 
Gilbert of Colchester, physician to 
Queen Elizabeth, as recorded in his 
famous “De Magnete, Magneticisque 
Corporibus—.” In this book’, in dis- 


The earliest 


cussing the effect of heat on amber U 


he says: 

“Moreover the spirit of the a 
which is called forth is enfeebled by 
alien heat—’” ' 

and later he makes the statement: 

“It is manifest indeed that the 
effluvia (charge) are destroyeg 
flame and igneous heat; and there, 
fore they attract neither flame nop 
bodies near a flame.” 

After Gilbert we find little of jp, | 
portance recorded until Otto von Gy, 
ricke, Burgomaster of Magdeburg, ep. 
tered the scene. Von Guericke is one 
of the few of the early workers % 
have made contributions to both the 
paths of research which led to th 
development of the modern vacuum 
tube. For, as every high school Dhysigs 
student knows, he was the inventor gf 


the air pump, a device which hag 


proved to be a most useful tool jg | 


many branches of research. Fe alg 
literally, started the ball rolling, with 
the invention of the friction type elec. 
trostatic generator, the first electrical 
machine. This machine is shown jp 
Figure 1. It consisted of a globe of 
sulphur mounted on trunnions ané 
rotated manually. 
operator was used as the friction ée. 
vice. With this machine as a power 
source von Guericke made many ex. 
periments. During the course of his 
work he observed* that a body once 
attracted by an “excited electric” was 


The hand of the | 


repelled by it, and not again attracted | 


until it had been touched by som 
other object. He also observed that if 
the repelled (charged) body came near 
a flame it could again be attracted by 
the electric without having touched 
any other body. 

While von Guericke was delving s 
assiduously we know now that over 
the Alps in Italy similar observations 
were being made. Some of the men- 
bers of the Accademia del Cimento, 
which was founded by the Medici 
family, and flourished from 1657 to 
1667, were making their contributions 
to the advancement of various 
branches of human knowledge. We 
find that they observed*® that if an 
electrified amber was presented to 4 
flame it lost its “attractive power,” 
that is, its electric charge. 

Over in England Francis Hauksbee 
published, in 1709, a book’ of interest- 
ing experiments on electricity. He im- 
proved on von Guericke’s machine by 
substituting for the heavy sulphur 
globe a hollow glass globe, with which 
higher rotational speeds could be at- 
tained. A reproduction of an engrav- 
ing showing Hauksbee’s machine, a 
used in one of his experiments, is given 
in Figure 2. It will be noted that this 
machine also uses a pulley and belt 
drive system to enable the attainment 
of higher speeds of rotation. 

With the work of Hauksbee ther 
came a hiatus in the development 0 
the electrical machine, for what Trea 
son we do not know. Many philoso 
phers went back to the use of the glass 
tube, excited by friction of a piece # 
cloth, as a source of electricity. 
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Shortly after Hauksbee’s book was 
published the work of another Eng- 
lishman, Stephen Gray, began to at- 
tract attention. Unfortunately the 
records of Gray’s life and work are 
hidden in the early annals of the 
Royal Society. When we first hear 
of him in 1720, he was about fifty years 
of age and a pensioner in the Charter 
House of London. Even then he was 
described as a crusty and testy old 
gentleman, to whom life had not been 
kind. He had no wealthy sponsor in 
his early years. Truly in his case 
“Necessity” was the “Mother of In- 
vention.” His apparatus was built of 
materials readily available to the 
poor. And yet with this crude ex- 
perimental equipment he determined 
that the electrical conductivity of 
bodies depended on the substances 
composing them, and gave to the 
world the first practical and useful 
information on electrical conduction 
and insulation. 

Gray’s contribution to thermionics 
was an indirect one, and consisted of 
stimulating others. One of these was 
his co-worker, Mr. Granville Wheeler, 
who introduced the element of heat 
into some of his experiments. Another 
of those influenced by Gray was du 
Fay, of whom we shall hear more in 
a short time. Gray’s early experi- 
mental work was unpublished for some 
time probably, according to Dr. De- 
saguliers®, writing some years after 
Gray’s death, because of his intoler- 
ance of opposition and fear of contra- 
diction. In his later years he seems to 
have changed this attitude, perhaps 
with the improvement in his economic 
security which took place. This we 
deduce from the fact that he contrib- 
uted a number of papers’ to the 
Royal Society, and even while on his 
deathbed, dictated’ some of his con- 
clusions to the Secretary of that au- 
gust body. 

Across the’ Channel in France, 
Charles Francois de Cisternay du Fay 
began, in 1733, his famous work in 
electricity. At this time he was thirty- 
five years of age. While it is possible 
that Gray’s temperament prevented 
philosophers in England from enter- 
ing the field as competitors, it is evi- 
dent that neither awe nor fear of this 
genius crossed the water to frustrate 
the working of du Fay. As we read of 
Charles du Fay he becomes a vivid, 
vital person. To his heritage of cul- 
ture had been added the gifts of a 
brilliant mind, keen wit, and charming 
personality. He used these gifts to 
win the friendship and co-operation of 
Gray. 

Du Fay’s work merited being re- 
corded in the annals of the French 
Academy. He wrote on every subject 
considered worthy of public discus- 
sion by philosophers. He was the only 
member of the French Academy who 
contributed to all six fields into which 
science was divided by that body. His 
tastes were catholic and his interests 
profound. 

In the spring of 1733 du Fay learned 
of the work done by Gray and Wheeler. 


He immediately set about checkin i 
their findings; and determineg to 
tinue the experiments along a 
what different lines. During this ye 
and the year following he Wrote « 
Memoires*® recording his experieny, 
while conducting experiments on ele 
trical phenomena. In one of the 
Memoires he set forth his theory »; 
electricity, which was known 2 te 
two-fluid theory. . 

It is curious to note that althoug, 
the electrical machine of von Guerick 
and Hauksbee must have been bial 
to du Fay and his contemporarie | 
they did not use it. In all their er | 
perimental work they used glass tubes § 
excited by rubbing with silk. 

In his Fifth Memoire du Fay & 
scribes experiments on the effect ¢ 
hot air, compressed air, and Tarefigj 
air on the electric effect. Anothe | 
experiment, which was described " 
his Second Memoire, is_ especialy 
worthy of note. He observed that th 
flame of a candle could not be ela. 
trified at all, and that it is not y. 
tracted by an electrified body. He adj 
the following: 

“This singularity merits a clot 
examination, in which we will pe. | 
haps enter into the question of leak. 
age; but of this we can assure oy. 
selves, for the present, that thi 

(phenomena) is not due to the hex 

nor to the burning; for a red hy 

iron and a glowing coal, placed m 

the glass table, become it (electri. 

fied) exceedingly.” : 

Du Fay never examined the effec 
further, probably because of his inter. 
est in other electrical phenomena. fe 
died in 1739 at the age of forty-om 
and his last Memoire, which was; 
summary of his concepts of the great 
phenomenon, was published in 173 

Du Fay, in December 1733, wrote 
a brief synopsis of the Memoires which 
he had published in the annals of the 
French Academy and sent it to the 
Duke of Richmond and Lenox for 
presentation to the Royal Society’ and 
to Gray “who works on this subject 
with so much application and success, 
and to whom I acknowledge myself 
indebted for the discoveries I have 
made, as well as for those I may po 
sibly make hereafter, since it is from 
his writings that I took the resolution 
of applying myself to this kind of ex 
periment.” This is probably the hané- 
somest recognition of the work of ar 
other investigator that has ever been 
published, and completely won Gray's 
heart. From that time on Gray and 
du Fay maintained communication 
with the greatest of friendliness. It 
was this which led Fontanelle to re 
mark that he wished that such rele 
tions might always typify the inter- 
course between great nations. 

All the experiments of the lonely 
Gray in England and the spectaculat 
demonstrations of du Fay were Soon 
repeated and publicized by Abbé Jean 
Antoine Nollet, who might have beet 
as successful in the theater as he was 
in the field of science. 

Nollet, because of his charm and 
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wit, his talent for simplifying and ex- 
plaining his theories, entertained the 
gay French court with his dramatic 
revelations. The public clamored for 
the theatricals of the _ intriguing 
French philosopher. Contemporary 
scientists recognized his genius. 

Nollet carefully repeated the experi- 
ments of du Fay and came to conclu- 
sions which contradicted the findings 
of du Fay, particularly those pertain- 
ing to the effect of heat on the electric 
virtue. Nollet felt” that if his friend 
had lived long enough to study the re- 
lationship as exhaustively as he had 
planned, he would have contradicted 
himself. Du Fay stated briefly that 
the application of heat to an electri- 
fied tube had little or no effect on the 
electric virtue. Nollet, after perform- 
ing many experiments meticulously”, 
found that a white hot piece of iron 
dissipated the virtue very quickly, and 
that the result was the same when the 
iron had cooled to a red heat. As the 
temperature of the iron decreased the 
dissipation of the virtue was slower. 
He noted further that when the cool- 
ing iron had resumed its brown color, 
the electricity showed no sign of dis- 
sipation. 

While Nollet was pursuing his 
searches in France, scientists in 
Germanic states were improving 
tools of electrical science. 

Johann Heinrick Winckler conceived 
and brought to execution the idea of 
using a fixed cushion to provide fric- 
tion on the electrical machine, instead 
of the hand of the operator, as origi- 
nally used by von Guericke and Hauks- 
bee. On March 21, 1745, Winckler 
communicated to the Royal Society” 
a description of his machine, which 
is shown in Figure 3. With this de- 
vice he coula obtain much more energy 
than before. This was later improved 
by John Canton of England”, who ap- 
plied to Winckler’s cushion an amal- 
gam of mercury and tin by means of 
which the excitation was increased. 

George Mathias Bose, Professor of 
Philosophy at Wittemburg, about this 
time introduced™ the prime conductor, 
in the form of an iron tube or cylinder, 
which increased the energy storage 
capacity of the machine. Figure 3, of 
Winckler’s machine, also shows a 
prime conductor in the form of a 
rectangular plate. 

About the same time Andreas Gor- 
don, a Scotch Benedictine monk who 
was Professor of Philosophy at the 
University of Erfurt, substituted” a 
glass cylinder for the globe used by his 
predecessors. 

With these improved devices much 
higher voltages could be obtained and 
greater energies could be stored. By 
this time the friction type of electrical 
machine had been developed to nearly 
its peak, and it seemed as though the 
time had arrived for some great ad- 
vance. This came in 1745, when the 
discovery of the Leyden jar was an- 
nounced. 

The origin of this utilitarian device 
has been variously attributed to von 
Kleist, Dean of the Cathedral of Co- 


re- 
the 
the 


min in Pomerania; van Musschen. 
broek, of the University of Leyden. 
and N. Cunaeus, a burgess of Leyden, 
It is now established that it was first 
announced” by von Kleist in a letter 
to Doctor Lieberkuhn, dated Novem. 
ber 4, 1745, in which was described an 
elementary form of the device. His 
explanation of it Was so obscure, how. 
ever, that it was of little use. Von 
Kleist felt that the human body cop. 
tributed part of the force of the jar. 

The Leyden Jar, because of the jn. 
creased energy and storage capacity 
it provided, was seized upon by the 
philosophers of all countries as a most 
versatile and useful tool. Large quan. 
tities of energy, with which spectae. 
ular experiments could be performed, 
could be obtained by connecting num. 
bers of these jars together to form 
what was Called a “battery.” 

The addition of these instrumentali- 
ties aided greatly in the progress of 
research in electrical science. 

While this development had been 
going on, other scientists, such as De- 
laval, Canton, Watson, and Wilson of 
England, and Franz Aepinus of Ger- 
many were seeking further explana- 
tion of the effects of heat on elec- 
tricity. 

While it was customary for the 
philosophers to repeat experiments 
made by each other, for the purpose 
of verification or contradiction, we 
may attribute the unusual interest in 
the effect of heat to the fact that in 
1756 Franz Aepinus made an import- 
ant discovery. This celebrated German 
philosopher reported” his results in 
the study of the tourmaline to the 
Academy of Sciences and Belles Let- 
tres in Berlin. He found that he could 
electrify this substance to a high de- 
gree by heating it to somewhere be- 
tween 991% and 212 degrees Fahren- 
heit. Up to this time very little was 
known concerning the necessity of 
heating the tourmaline to excite elec- 
tricity. 

It is not difficult to understand what 
followed the publication of his report. 
Immediately heat was applied by 
other scientists, not only to the tour- 
maline, but to all other experiments 
being conducted. The controversy of 
the tourmaline stimulated not only 
the study of this phenomenon but also 
the exchange of ideas. 

Mr. Delaval set forth the results of 
his studies in this matter in a paper 
read to the Royal Society on December 
17, 1761". Mr. Delaval’s explanation 
of his results was not satisfactory to 
Mr. Canton, who was similarly inter- 
ested. Mr. Canton attempted to sup- 
ply his own explanation of Mr. De- 
laval’s results in a paper which he 
presented some three months later, on 
February 4, 1763, to the Royal 
Society”. 

Mr. Delaval expounded the theory 
that stones, tourmalines, and similar 
earthly substances were convertible 
from electrics to non-electrics by dif- 
ferent degrees of heat. Mr. Canton 
claimed, in his paper, that the sub- 
stances were conductors when they 


RADIO NEWS 


ee ee 


ee es 


SO ore 


WATCH... = 


OUR ENTIRE PRODUCTION FACILITIES 
ARE NOW DEVOTED TO MANUFACTURING 
RADIO EQUIPMENT FOR OUR ARMED FORCES 


BUT ...WHEN VICTORY IS WON 


FOR,VICTORY 


pie \ 4 
{ 
Y | 'N 
\y 
| A 
. 
| 4 {2. 
| i / 
) 
4 


MIDWEST 


AFTER THE WAR IS WON * *® * 
FOR SENSATIONAL ADVANCEMENTS 


G* 
AND FEATURES SUCH AS - - - NIN 
om READ to 


WILL BE JUST AS POPULAR AS EVER 


Yes, Sir. Thousands upon thousands of people all over the 
U. S. were buying super powerful Midwest Radios direct 
from our factory until ‘‘Pearl Harbor” and if the many letters 
we are still receiving every day is an indication, the direct-to- 
user-plan will be more popular than ever after the War is won. 


NAW 


4 


ZT ML. QUE 


\ 


MIDWEST 
SENSATION IN 
1942—BUT WAIT 
TILL YOU SEE THE 
MIDWEST OF 
TOMORROW 


LIMITED 
TIME ONLY 


"Tus comprehensive 20-page 
booklet on our Armed Forces 
absolutely free if you send 10¢ 
for a U.S. War Savings Stamp. 
Just send 10¢ in coin or post- 

age stamps and your booklet 


and War Savings Stamp will 
be sent promptly. 


CINCINNATI, OHIO 


Mareh, 1913 


419 


SEND FOR YOURS \ 


EVERYTHING IN 
RADIO AND 
ELECTRONICS 


THe wy 


AND “LECTRONIC, P 


S< 


--:NOW! 


The latest streamlined 1943 Catalog of 
everything in Radio and Electronics. Get 
all your needs quickly from this ONE de- 
pendable central source of supply... 
over 10,000 items for the Armed Forces, 
for Radio Training, for Research Labo- 
ratories, for War Industries and for Serv- 
ice Replacement. Our large complete 
stocks speed delivery. Our experienced 
staff is ready to help you. Send for your 
new Allied Catalog today... it’s FREE! 


SEND FOR THESE VALUABLE NEW BOOKS! 


RADIO DATA| Bre ACLIEDS RADIO 
HANDBOOK | Bepetbese CIRCUIT 
No. 37-754 HANDBOOK 
Formulas.| gar No. 37-753 
charts and Practical data 
technical data - and schematic 
ee | ee diagrams. 10c 
TIONARY 7 ) SIMPLIFIED 
OOF RADIO RADIO 
TERMS a SERVICING 
No. 37-751 SIMPLIFIED RADIO MMM TM YO dt) 
Simple definl- Nae cay | Short cuts in 
tions of radio trouble-shoot- 
terms... 10¢ Ing..... 106 


Se eee eee eae 


WRITE FOR QUANTITY QUOTATIONS 


ALLIED RADIO CORP., Dept. 1-C-3 
833 W. Jackson Blvd., Chicago, IIL. 


Please send following books (....c enclosed) 
0 FREE 0 No. 37-754 © No. 37-751 
1943 Catalog 0 No. 37-753 © No. 37-755 


Din 660senessneedeseesienneesseeseeeeee 
I <c.¢csegnenesnedseetecneseneenones 
ED 


* ALLIED RADIO « 


were cold because they contained 
moisture (which is the bane of all ex- 
periments in static electricity); that 
when the moisture was evaporated 
by heat they lost their conductivity; 
that when they were made very hot, 
the hot air at or near their surfaces 
would conduct and the substances only 
appeared to be conductors again. Mr. 
Canton then proceeded to prove this 
contention. He says: 

“Hot air may easily be proved to 
be a conductor of electricity by 
bringing a red-hot iron poker, but 
for a moment, within three or four 
inches of a small electrified body; 
when it would be perceived, that its 
electric power would be almost, if 
not entirely destroyed; and by 
bringing excited amber within an 
inch of the flame of a candle, when 
it would lose its electricity before 
it had acquired any sensible degree 
of heat.” 

We mention this particular incident 
in the history of thermionics for a 
very important reason. 

Abbé Nollet had performed this 
same experiment using the heated 
iron to prove that heat dissipated the 
electric virtue in a glass tube, arriv- 
ing at the conclusion that, since the 
virtue was dissipated, the heat was 
responsible for the dissipation. 

Mr. Canton repeated the experi- 
ment to prove that hot air was a con- 
ductor of electricity. Since the elec- 
tric virtue was dissipated, he con- 
cluded that hot air was a conductor 
of electricity. 

Apparently, what they found de- 
pended on what they were looking 
for, a condition which is not peculiar 
to the ancients by any means. 

But when Mr. Wilson made experi- 
ments” discharging electrified tubes 
by means of heated glass, Mr. Canton, 
who seemed to be always looking over 
someone else’s shoulder, observed that 
perhaps Mr. Wilson did not discharge 
the tubes by means of the hot glass, 
but rather by means of the heated air 
on the surface of the material. 

In 1777 the next important link in 
our chain was forged by Tiberio Ca- 
vallo. In his book,” published in that 
year, we find instructions for perform- 
ing an experiment. 3ecause of the 
significance of the explanatory note 
which he attaches we are here repro- 


ducing (see Figure 4) the pages of 
his book on which it is given. In 


reading these pages the student should 
bear in mind that the “battery” of 
Cavallo’s day was a bank of charged 
Leyden jars as previously described, 
and not the chemical device which is 
today termed a battery. 

We that Cavallo contradicted 
not only Wilson but Canton. Cavailo 
realized that some element other than 
heat or hot air was responsible for 
the discharge. ‘Perhaps from its ig- 
nited particles” is the keynote of the 
essential difference between his ex- 
planation and that of his predecessors. 

The term “thermionic emission” 
was many years in the future. 

(Continued on page 52) 
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CATHODE-RAY Tupe 
CHARACTERISTICS 


HE electron beam in a cathog 

tube may be deflected by 
magnetic or electric means, but 
the most common type of deflection js 
electrodynamic. Magnetodynamic de. 
flection is seldom employed for oscillo. 
graphic purposes since the impedance 
offered by the deflection coils Varies 
with frequency, varying the deflectin 
field and therefore producing indica. 
tions difficult to interpret, according 
to Du Mont engineers. 

Deflection voltage requirements for 
electrodynamic deflection systems jp. 
crease directly with increasing accel. 
erating potential. It is thus necessary 
to investigate the signal voltage ayajj. 
able in conjunction with deflection Te- 
quirements of the cathode-ray tube to 
be used. At the same time if an am. 
plifier such as, for example, the de. 
flection amplifier provided jp 2 
cathode-ray oscillograph is to be ysed 
to amplify the signal for deflection of 
the cathode-ray tube, care must be 
taken to insure that the output volt. 
age available is sufficient for full-scale 
deflection of the tube. 

All Du Mont instruments, it js 
pointed out, are designed so that the 
overload point of their deflection am. 
plifiers is off the screen. This consid- 
eration is especially important when 
it is desired to employ commercial os- 
cillograph amplifiers for deflection of 
a cathode-ray tube different from that 
provided with the instrument, since 
in most cases only sufficient deflecting 
voltage has been provided for the 
standard tube supplied with the in- 
strument while operating at poten- 
tials available in the instrument. If 
this precaution is not observed, the 
overload point of the amplifiers is 
likely to occur on the screen, thereby 
seriously distorting the unknown sig- 
nal. 

Electrodynamically deflected cath- 
ode-ray tubes are manufactured with 
either one or two plates of a deflect- 
ing-plate pair available for external 
connection. In the former case one 
plate of each pair is connected within 
the cathode-ray tube to the second 


e-Tay 


by far 


anode. The free plate’ of each pair is | 


brought out to a connecting terminal 
for deflection. Such operation is per- 
missible at low accelerating-poten- 
tials but, when it is desired to operate 
a cathode-ray at high accelerating po- 
tentials, the high deflecting voltage 
required is likely to develop an axial 
as well as radial acceleration to the 
beam, which may cause a certain 
amount of defocusing to appear on the 
screen edges. 

When both plates of a deflecting: 
plate pair are available for external 
connection, higher accelerating poten- 
tials such as are necessary for satls 
factory operation of long-persistence 
screens and for high brilliance, may 
be used. —30- 
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THE NEW AGE OF 
ELECTRONICS 


IS BEING DRAWN ON THE 


Men of the appliance trades may look with hope and 
confidence upon the part which the electronic industries 
have taken in producing the weapons of victory. 


Philco, the world’s largest radio manufacturer, has 
taken its proper place in the supply of electronic equip- 
ment for our armed forces. Philco’s soldiers of industry 
are doing the work for which they have been fitted by 
the production of over seventeen million Philco products 
in electrical fields. 


In this, their research laboratories have created miracles 
of electronic science, their engineering laboratories 
have developed marvels of ingenuity in production, their 
production lines have won honors from our fighting 


forces for the quality and quantity of their output. 


Out of this have come new knowledge, new skill, new 
progress... and new ideas! When victory is won, the 
blueprints of war will bring the Age of Electronics, with 
untold wonders of comfort, convenience and entertain- 
ment for the homes of America. 


And for the appliance dealers...mew opportunities, 
For as Philco, before Pearl Harbor, had become the 
quality name in millions of American homes, it will be 
ready to carry on after victory to new heights of achieve- 
ment and opportunity for the Philco dealers of America. 


PHILCO 


CORPORATION 


ol 
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9 865 tubes. Also, one 
. qe charger. General 
¢ dio. 701 E. Las Olas Bivd., Ft. 


Lauderdale, Fla. 


OSCILLOSCOPE-WN ill swap 
> in — Oscilloscope, Model 
535. in excellent | condition, for 
j Jolemeter, or new 
ye oe will sell for $20 
= k's Radio Service, 291 


eS yl Mansfield, Ohio. 


WILLTRA 


—Jensen 12 in. series X 
oy with 6 volt field coil; 
Wright Decoster 10 in. speakers 
{two} with 6 volt field coils; Trip- 
lett Model 1210 A Tube Tester in 
oak carrying case; also Jannett Type 
(6 Rotary Converter, 110 volts a.c. 
to 110 volts d.c. All used, but in 
fir to good condition. Howard PF. 
Wampole, P.O. Box 45, Gwynedd, 


Pa. 


ruses WANTED—W ill pay list less 
40% a shipping charges on small 
quantities of following tubes: 50— 
$0L6GT; 50—35Z5GT; 25—35Z4 
GT; 50—12SA7 for GT}; 50— 
12807 for GT}; 50—12SK7 for 
GT}, 25—No. 80; 15—SY3 for 
GT}; 25—35L6GT. Any good 
brand. Write soon as possible. 
Pine Radio Service, 44th & Spruce 
Sts, Philadelphia, Pa. 


WANTED FOR CASH—"“RME” LF-90 
low frequency expander, 90 to 600 
kc, Radio & Electric Repair Serv- 
ice, 315 Beechwood Ave., Trenton, 
N. J. 


WANTED FOR CASH—Solar,; QCA or 
Fxam-eter; Triplett 1200 VOM, 
1000 ohms per volt. Also need 12S 
tubes, SY4G, SY3G, SOLGGT. Will 
pay cash for any or all. Seymour 
Radio Service, 20 New St., Seymour, 
Conn. 


RECORDER FOR SALE—Complete, pro- 
fessional, heavy duty type, 2-speed 
turntable with cutter and pickup. 
2-channel amplifier with tuner, crys- 
tal microphone. In perfect condi- 
tion. Will demonstrate. Best cash 
offer takes it. Coronet Radio Shop, 


224 Thompson St., New York,.N. Y, 


WANTED—Do you have a 4 in. diam. 
}-jaw self-centering lathe chuck 


with or without face plate to fit 
spindle? 


% in, 24-thread Have 


phono motors and tube testers to 
swap or sell. Miracle Radio oe 
jae) Lexington Ave., New York, 


WATTMETER FOR SALE—W eston'’ Mod- 
el 432 in bakelite case. Range 
0-150 & 0-300 watts. $30. Radio & 
Electric Repair Service, 315 Beech- 
wood Ave., Trenton, 3 


SELL OR SWAP—W/éill sell or ex- 
change the following tubes: 32L7, 


48, 199, 182B, 89, 25B6, 12A7, 
12A5, 34, 40, 30, 31, 32, 33, 55, 
25A7, 6GA4, 6AG, 1Al, 1A5, 1A6, 
1B4, 1Ci, 1C5, 1C6, 1D1, 1D5, 
1D7, 1D8, 1E5, 1F1, 1F6, 1G4, 
1J6, 1P5, 1Y1, 1Z1, 2A6, 2A7, 
2B7 Traveltone Radio, 2014 


Broadway, New York, N. Y. 


SOL6GT TUBES TO SWAP for a Bridge 
Condenser Tester. Will pay part 
in tubes, part in cash. Leo the Radio 
Man, 4230 Lancaster Ave., Phil- 
adelphia, Pa. 


ANALYZERS WANTED—Need Superi- 
or Channel Analyzer, and the AIll- 
Meter {Jumbo} 6 in. Meter in good 
condition. Also want Jackson Con- 
denser Analyzer or similar apparatus, 
Dearth Radio Service, Augusta, O. 


MANUALS WANTED—Want Rider's 
Manuals Vols. VII, IX, X, XI, XII, 
and XIII. Must be complete and 
subject to examination. State prices. 
Bannister Radio Service, 2119 
Shawnee Ave., Scranton, Pa. 


WANTED FOR CASH—Scott Philhar- 
monic FM-AM Receiver; Triplett 
Signal Generator Model 1632; 
Presto Recorder. State price, con- 
dition, and how long in service. 
Jahn Radio Service, 240 W. Maumee 


Ave., Napoleon, Ohio. 


VOLTMETER FOR SALE—W eston Milli- 
Voltmeter, Model 45, 5 in. needle 
sweep, scale in 10's graduated 
0-1000. In wood case. Make us an 
offer. Mauk’s Radio Service, 717 S. 
Brady St., DuBois, Pa. 


TUBES WANTED—List your unused 
tubes according to types, prices, 
and quantity and mail to Rowse’s 
Radio Sales & Service Co., 85 
Robinson Ave., Pawtucket, R. I. 


Sprague Atom midget dry electrolytics are still available—and, 


SPRAGUE TRADING POST 


A WARTIME SERVICE TO THE 
RADIO PROFESSION 


Is there something pertainin 
want to Buy—Sell—or Swap? 


advertisement today. 
pearance in the Sprag 
possible—AT NO CosT T 
only that it seems to us 
Post plan. Our aim 


these shortages of w 


Adams, Mass 


CHANALYST, VOLTOHMYST FOR SALE— 
Going into other business and offer 
following in first class condition 
for best cash offer: Rider Chanalyst; 
Senior Rider VoltOhmyst; Philco 
Model 050 Tube Tester; Philco 
077 Signal Generator; Rider's 
Manuals Vols. 1 to 12. Farmon L. 
Newton, 2112 Picher St., Joplin, 
Missouri. 


FOR SALE—100 tubes of various 
types, also condensers and trans- 
formers. Would like to swap a tube 
tester for a new one, and have some 
used radios {late models} for sale 
in good condition. L. W. Coleman, 
29 Wellesley Drive, Pleasant Ridge, 
Mich. 


SWAP OR SELL—Wéill sell or trade 
tube checker, channel analyzer, and 
over 300 tubes, parts and old radios. 
Need a Supreme or any good make 
oscilloscope. Joseph M. Ortiz, 52 
E. 103 St., New York, N. Y. 


USED CHASSIS WANTED—Will buy 
used chassis up to five years old in 
any condition. Send us a list of what 
you have. Columbia Radio & Phono- 
graph Service, 1254 Amsterdam 
Ave., New York, N. Y. 


We'll schedule it for ap- 
ue Trading Post as soon as 
O YOU, and providing 
; to fit in with the Trading 
1S tO Cooperate with our 


on’s radios working during 


artime days! Address y, 
to: SPRAGUE PRODUCTS COMPANY. ended 


Your Own Ad Run FREE! 


& to Radio that you 
If SO, send us your 


North 


MANUALS AND OHMMETER WANTED— 
Want Vols. 7-9 and 10 Rider's 
Manual, also ohmmeter. Name best 
cash price. Have Marlin 22 cal. 
rifle to swap or sell. Ristow Radio 
Co., 3608 Irving Pk., Chicago, III. 


TUBES AND SIGNAL TRACER WANTED 
—Want 6F6M {G or GT}, 35Z5GT 
and 35Z3 tubes; also Philco Signal 
Tracer. Tubes must be in factory- 
sealed cartons. Advise what you 
have. Duncan’s Radio Service, 
Longhurst, North Carolina. 


FOR SALE—Sets, chassis, and farm 
sets. Table models, combinations, 
etc. Write for details. Victory Radio 
& Record Shop, 1546 E. 53rd St., 
Chicago, III. 


TECHNICAL BOOKS WANTED—W ant 
Rider’s Manuals Vols. 7 to 13, also 
late technical books on radio and 
refrigeration. State best cash price. 
Robison Radio Service, lone, Wash. 


WiLL BUY—Oscillator, Ohmmeter 
and Manuals. Give details and 
price. Tube Tester for sale. John 
panechick, 157 First St., Oneida 
a. 


THE CONDENSER YOU NEED... when you need it! 


with them, you can handle practically any condenser replacement 
up to their ratings. You can get Atoms in single-sections as well as 
in multi-capacity units—and you can make up hard-to-get replace- 
ments by strapping individual Atoms together. Atoms are smaller, 
cheaper, and fully as reliable as the big, old-fashioned condens- 


ers they replace. Use Atoms UNIVERSALLY on all of your jobs! 


SPRAGUE CONDENSERS 


AND KOOLOHM RESISTORS 


Obviously, Sprague cannot assume any responsibility for, or guarantee goods, etc. which might be sold or exchanged through above classified advertisements. 


Mareh, 19.433 
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LOOK ..FOR THE 


LITTLE BLACK BOX! 


@ We believe every good American wants above all to get 
this war won. Certainly that is the spirit here in the ‘““Connecti- 
cut” plant. But postwar planning is as necessary to the busi- 
ness world as to government. 

We do not believe tomorrow’s world and yesterday’s world 
have much in common. 

We think that many of tomorrow’s better things will come 
from ‘“‘a little black box” containing automatic electric and 
electronic equipment. It will do much more than turn things 
on and off automatically at certain times—it will “look 
inside” materials being fabricated into finished products, 
“inspect” transportation equipment to be sure it is safe. It 
will improve communications amazingly. 

This “little black box” is not the invention of “Connecticut” 
or any other one company. It merely represents the practical 
application of advanced electrical and electronic principles, 
many of which are being learned from wartime development. 
“Connecticut” development engineers will have much to offer 
the manufacturer who would like to see the magic of “‘a little 
black box” applied to his product, or to machines in his plant. 
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tube need not be electrically shielded, 

The circuit is a grid rectification ar- 
rangement which functions in the 
same manner as an input diode recti- 
fier followed by a d.c. amplifier. The 
input circuit is isolated by means of 
the 0.02-u“fd. mica blocking capacitor 
(made up of two paralleled 0.01-ufd. 
units). 

The plate-circuit by-pass capacitor 
C2 (Aerovoxy type 284) is a 0.1 efd. 
tubular which acts to by-pass any 
alternating current passed through 
the tube interelectrode capacitance. 

The initial steady plate current of 
the tube is bucked out by the single 
cell B3, which delivers current in the 
reverse direction through the meter 
through the zero-set rheostat. This 
variable resistor must be a midget 
wire-wound, such as an I. R. C. type 
W-10,000. 10,000 ohms full value is 
recommended. 

This v. t. voltmeter has a normal 
full-scale deflection of 3 volts RMS 
which may be multiplied to 30 and to 
300 by the input voltage divider Rl- 
R2-R3 which will be seen to consist 
of the same resistor components as 
the multiplier in Figure 1. By using 
a miniature 3-position rotary disc- 
type switch, the selector mechanism 
may be kept small in size. 

The entire 1Q5-GT instrument may 
be enclosed within a 4”x5"x2%4” metal 
chassis pressed into service as a Case. 
The chassis bottom plate completes 
the enclosure. 


Single-Battery Model 
The circuit of Figure 4 embodies a 
unique arrangement for obtaining 
filament, plate, and bias voltages all 
from a single Eveready No. 773 flat 
715-volt battery. In this hookup, the 
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terioration of > operating 
, does not change the operating 
be racteristics of the instrument be- 
yond control, since the 1H4-G tube is 
normally operated at lower than reg- 
ular filament voltage. And as the bat- 
tery voltage declines with use, the 
original operating voltage is restored 
by adjustment of the rheostat R8. In 
actual adjustment, R8 is simply set to 
zero the meter M. When the meter is 
thus set to zero, all three voltages 
have automatically been restored to 
1. 
nthe indicating meter is a 2-inch 0-1 
dc. milliammeter (Simpson Model 
0.1) With this instrument, the 
normal full-scale deflection is ap- 
proximately 2 volts RMS. The input 
voltage divider R1-R2-R3_ enables 
multiplication to 20 and to 200 volts. 
Due to the few components re- 
quired in the construction of this bat- 
tery-operated v. t. voltmeter, the in- 
strument overall size may be kept 
within 5’x5”"x2”. If the fundamental 
full-scale deflection is satisfactory to 
the builder, and the higher ranges are 
not required, the input voltage divider 
may be dispensed with, the tube placed 
on the end of a cable as a portable 
probe, and the size even more ma- 
terially reduced. 


1.5-Volt Model 


An interesting circuit, based upon 
a popular European design and per- 
mitting almost unbelievably small 
size is shown in Figure 5. This unit 
may be made so small in size, provided 
a small-size meter of sufficient sensi- 
tivity may be obtained, that it might 
even be termed a vest-pocket v. t. 
v. m.! 

Built around a Hytron HY 113-B 
baby bantam tube (which, including 
its socket measures only 244” long by 
iM," in diameter), this v. t. voltmeter 
employs a single 1%4-volt pen-size 
flashlight cell for filament and plate 
voltages. Plate potential is ingenious- 
ly obtained by connecting the plate 
circuit back to the positive terminal 
of the 1%2”-volt filament battery. 

Due to the low plate potential em- 
ployed in this circuit, a highly sensi- 
tive indicating meter is required. This 
is the lone disadvantage of the com- 
pact instrument. Recommended for 
this purpose is the meter employed in 
our oWn experiments—a 0-50 d.c. 
microammeter (Simpson Model 0-50). 
Only the 3-inch case size could be ob- 
tained in this sensitivity. However, a 
“thin” shallow cabinet for the meter 
will hold all of the circuit components. 
In one of our breadboard test arrange- 
ments of this circuit, we mounted a 
basic set of parts minus the input volt- 
age divider in a 1-inch-diameter short 
test probe. The leads from this probe 
ran directly to the microammeter. 
The pen-size cell within the test probe 
handle was switched on by means of 
a sliding-type flashlight switch. 
Unless an additional cell or bridge 
circuit is employed, the meter zero 
must be suppressed mechanically 
either by “backing up” the meter zero- 
set screw or bending the pointer gent- 
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TURNER | 
bicrentooner. 


Faithfully Reproduce 
Your Complete Messages 


These famous microphones amplify all vibrations 
received by the diaphragms, without adding 
any of the harmonics, so you are assured of 
clear, sharp communications without dis- 
tortion. Under all climatic ahd acoustic con- 
ditions, you can rely on a Turner. 


Choice of 4 Impedances in U9-S 


Simply twist the switch on Turner U9-S for your 
choice of 4 impedances — 50, 200 or 500 ohms 
or hi-impedance. Here's a dynamic that is free from 
peaks and holes from 40 to 9,000 cycles, and 
assures you a perfect job under all conditions. 


List... $37.50 


211 is a Rugged Dynamic 


Utilizing a new type magnet structure and acoustic 
network, 211 has extended the high frequency 
range and raised extreme lows from 2 to 4 decibels 
— to compensate for over-all deficiencies in loud 
speaker systems. A dependable unit for use in war 
plants, P. A. systems, as well as broadcast studios. 
List... $45.00 


22D Works Indoors or Out 


A top-performing general utility mike with high 
level dynamic cartridge. Reproduces smoothly at 
all frequencies. Has a range of 40-8,000 cycles, 
with output of —54DB. Complete with tilting head 
and 7 ft. removable cable set. Chrome type finish. 
200 or 500 ohms or hi-impedance, this 22D is 
priced at only, List. . . $23.50 


No. 22-D 


FRE Turner Microphone Catalog, just off the press with complete infor- 
mation and prices on Turner Microphones. Write for your copy. 


Crystals Licensed Under Patents of The Brush Development Co. 


THE TURNER CO. 
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o 


RADIO PARTS 
LOWEST PRICES! 


x** 
BUY NOW! 
xk 


NEW G. I. PHONO MOTOR Mode! 
CX 78 RPM. Gear driven. 9” turntable. Quiet 
operation. Powerful synchronous motor, rubber 
insulated from turntable. Positive direct drive 
through silent helical cut gears sealed in oil. 
Depth from mounting plate to bottom 31”. 


Special now at......seecceeeees $6.45 each 


3 ie BE 4 144 


ASTATIC CRYSTAL PICK-UPS! — 
high grade, low pressure pick-up. 
Statuary brown finish with single hole 
mounting bracket. Mounting center 7”. 
Plays up to 12” records . . . your new 
BF Ie a cctccecnecesed $2.95 each 


ee 
a 


. 


P.M. SPEAKERS!—All new—thousands 
in original cartons. 4” and 5”, good 
heavy construction. V. C, impedance 
3-4 ohms. (Less transformers) 4” at 
....89¢ each 5” at....$1.10 each 


SPECIAL RESISTOR ASSORTMENT 
14-14-1-2-3 wt ALL VALUES — R. M. A. 
Coded-100...... 79c while they last. 


SERVICEMEN’S SPECIAL! — 10 
lbs. Radio Parts Kit. Consists of all 
usable radio parts........only $2.95 


FREE ! Servicemen write today for free 
catalog listing thousands of parts bargains. . . 
hardware and replacement parts. 


WE SAVE YOU MONEY! .. 
DROP A POST CARD TODAY 


RANDOLPH RADIO 
609 WEST RANDOLPH ST., CHICAGO, ILL. 
“Millions of Parts for Millions ot Radios” 


ly backward using a pair of tweezers. 

Normal full-scale deflection of this 
circuit is 5 volts RMS which may be 
extended to 50 and 500 volts by sub- 
stituting for R1 one of the input volt- 
age dividers described in the outlines 
of the previous circuits. 


Calibration 


Calibration of any v. t. voltmeter 
is a relatively simple process. How- 
ever, the simplicity of the operation 
must not tempt the operator to spare 
any pains in the making of observa- 
tions and marking off of deflections. 
The process consists of impressing a 
known a.c. voltage (at any convenient 
frequency within the frequency range 
of the instrument) across the input 
terminals of the v. t. 
noting the deflection of the milliam- 
meter or microammeter. The value of 
the input voltage must be continuous- 
ly variable in order that a large rum- 
ber of points may be obtained di- 
rectly. 

Several calibration 
shown in Figure 6. In 


hookups. are 
(A) the cali- 


| bration voltage is obtained from the 


low-voltage winding of a _ standard 
filament-type transformer, T. A 6.3- 
volt unit is recommended for calibra- 
tion of the v. t. voltmeters described 


in this article. A 10,000-ohm wire- 
wound potentiometer is connected 
across the secondary of the trans- 


former to enable adjustment of the 
calibration voltage to various voltages 
at will between approximately zero 
and full secondary value. A good, de- 
pendable AC voltmeter monitors the 
calibration voltage. 

The potentiometer is set at a par- 
ticular value and the milliammeter 
deflection noted. If the meter scale is 
to be marked off directly, the meter 
case is removed and the position of 
the pointer on the scale indicated care- 
fully for each voltage by a light pencil 
dot. After all points along the scale 
have been thus pointed off with the 
aid of the input AC voltmeter, the 
milliammeter scale may be removed 
and lines inked in at these points. In 
this operation, the sensitive milliam- 
meter movement must be protected 
against drafts, including those aris- 
ing from the operator’s breathing, in 
order that erroneous deflections of the 
pointer are not occasioned. 

The 60-cycle calibration thus ob- 
tained will hold for other frequencies 
as well, provided that the operation 
is carried out with care. The monitor- 
ing AC voltmeter will read RMS 
values, so that these values may be 
transcribed directly to the meter scale 


| or its calibration curve if the v. t. volt- 


meter is to read RMS volts. The volt- 
meter values must be multiplied by 
1.41 if a peak-reading v. t. voltmeter 
scale is desired, or by 0.9 if an average- 
reading scale is desired. 

Operators possessing variacs will 
prefer to use this variable transformer 
in place of the potentiometer and may 
employ the circuit of B (Figure 6). 

—- 


voltmeter and - 


ants on the home front, the h 
of thousands of air 
millions of men 
dustrial front, a new name deserves 
to be added. It’s the radio serviceman 
The patient skill that radio servicemer 
gained during peace suddenly became 
a vital military resource. These are 
the men entrusted now on the fighting 
fronts with manning and maintaining 
America’s electronic weapons, Thus 
the ranks of the radio serviceman have 
shrunk as one after another went int 
the armed services. Those left are 
working far into the night, taking y 
the slack. 
they know that the 50 million hom 
radios may be as vital in an emergency 
as the radios on the warships, Planes 
and tanks. Your serviceman js doing 


”? 


a real job! 


raid wardens, the 


i | ETTERS have been pouring in from 
4 readers interested in “The Tube 
Collector” which we began in the Feb. 
ruary issue of Rapio News. Many in. 
dividuals who do not consider them. 
selves to be bona fide collectors have 
one or more collectors’ items available, 
and for the most part have been per. 
fectly willing to dispose of them, pro. 


For the Record | 
(Continued from west 


undreds | 


and women on the ~_ 


Because in this total war 


viding they reach those engaged seri- | 


ously in the collecting of antique spec. 
imens. We are compiling lists of all 
tubes available, and these will be in- 
cluded from time to time in “The Tube 
Collector” column. Some readers feel 
that they have enough types to start 
a collection. We shall attempt to help 
these people in every way possible. 


HE Editors of Rapio News are still 

receiving many complimentary let- 
ters regarding the November Signal 
Corps Issue. Upon receiving the off- 
cial War Department, Office of the 
Chief Signal Officer, Information Let- 
ter No. 1, Vol. 2 for January 1943, we 
found a full page containing reproduc- 
tions of letters received by the Signal 
Corps commenting favorably on that 
issue. We are proud that we have 
been able to portray the history and 


activities of that branch, at a time | 


when the information was so greatly 
needed ... both in military circles 
and by civilian personnel. 


ITTLE information has been given 

as to the quality, durability and 
design of radio equipment used by our 
enemy. The article “German Aircraft 
Radio Equipment” which begins om 


page 10 of this issue will be most en | 


lightening to you radiomen, who have 
been wondering how foreign equiP 
ment compares with that used by the 
U. S. Army Air Forces and her allies. 

Another scoop is the article on the 
new Illinois State Police “Mobile 
Crime Laboratory.” Radio equipment 
designed especially for this unit plays 
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important role by permitting its 
1 to maintain contact with 
and other mobile stations. 
As promised, RabIo NEWS presents, 
beginning with this issue, a series of 
xxclusive articles prepared by a top- 
vanking engineer who Is a member of 
a staff of one of the largest develop- 
ment laboratories in the world. His 


an 
rsonne 
poth fixed 


COURSE BOOK 


sssone — un ose TUTE 


we reurry 1 


treatise on “The Saga of the Vacuum 
Tube” is the result of years of pains- 
taking research. It will give in com- 
plete form the entire history and de- 
velopment of the vacuum tube. With 
thousands of new students now study- 
ing radio, it is extremely important 
that they be given factual data on the 
many types of vacuum tubes together 
with sufficient background in order to 
obtain a full appreciation of the 
amount of painstaking effort that our 
scientists have made to give us the 
so-called “heart” of our receivers and 
transmitters and other electronic de- 
vices. 


CORRESPONDENT from far off 
4% Malta wrote to us recently stat- 
ing that he had not been able to pro- 
cure copies of Rapio News for many 
months. He wished to know “how we 
were doing” back home. 

The following are excerpts from Mr. 
Scidman’s letter: 

Hello Mr. Editor: 
from far off “Malta.” How are you 
and your staff? Is the famous “Rapto 
News” still being published? Have 
been unable to get a glimpse of your 
magazine for over a year though I 
have tried many times. Thanks to the 
fne recent events created by your 
people and ours, we shall get in reg- 
ular contact very soon. ... Best wishes 
to your staff and the radio community, 
and tell them that 1943 is surely a vic- 
torious one for people of the shattered 
island. They are all stout-hearted, and 
they shall soon join hands with their 
friends across the sea. The radio busi- 
ness is absolutely flourishing here, and 
for this reason I am eager to get your 
latest developments of the radio world. 

My sincerest wishes to yourself, 
Yours, 

Joseph Scidman, 

Island of Malta. 

Our reply contained the assurance 
that when final victory was won by | 
the United Nations that he would 
again be able to complete his Rap1o 
News file. We extend his best wishes | 
to all of you readers, particularly to 
those of you now engaged in wartime | 
jobs or in military service. 

We look forward to the day when it 
will be possible once more for him to 
receive his copy of Rapio News every 
month. 

73, OR 


Here’s an echo 


(Signed) 
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NEXT MONTH! 


FIRE-FIGHTING 
AM NETWORK 


_HOW I USED THIS 
COURSE TO GET A 
GOOD RADIO JOB 


oe FINEST TRAINING 
USED IN 
SCHOOLS 


COURSE ; 
radio 


“The radio 
ing course is the 
finest up to date easy 
to understand course, 


train- 


° This course out- 
lines practical work. 
are using 
> in our Te 


WORTH MUCH 


ohh 

“You should get 
more money for the 
t.T ( irse, The 
first week I studied 
it. I made $10.00 re- 
pairing sets I built 
my own test outfit 
from details given in 
this cours have 
repaired 100 radios | . } 
to date. . . ."" Rob- > 16 
ert ¢ Hammel, 709 the Job. 
I 10th t., Daven- 
port, Towa, 


COMPLETED 
8 WEEKS 


IN 


twelfth 


3 


anzlois 1720 Pou- 
Montreal, Can- 


LATEST DATA FOR RADIOMEN 


Learn new speed-tricks of radio fault find- 
ing, case histories of common trouble, serv- 
icing short-cuts, extra profit ideas. Included 
are many large lessons on the use of regular 
test equipment, explanation of signal trac- 
ing, television to the minute, recording dope. 
With this information you will save enough 
time on a single radio job to pay the special 
$2.50 price for the complete course of 22 
money-making lessons. Many active service- 
men use this reduced price radio training 
for brush-up on new servicing methods. 


SELF-TESTING QUESTIONS 


The course-manual is supplied complete 
with all lessons, tube data and supplemen- 
tary material. Questions at the end of each 
lesson are used for self-testing and review. 
Order the course-man- 
ual on a 10 days’ trial 
basis. You risk nothing. 
Don’t pass up this re- 
markable offer. 


LIMITED 
QUANTITY ON 
HAND 


There are only a few 
copies of this 5th Edi- 
tion on hand. We do 
not know if another edi- 
tion will be permitted. 


These lessons 
will tell you 
all about 


Induction, Coils 

1. F. Transformers 
Alignment 
Condenser testing 
Batteries, Crystals 
Filters, Rectifiers 
Reactance, X, Z 
Auto antennas 
Beam power tubes 
Superhets, TRF 
A.V.C. circuits 
Ballast tubes 
Oscilloscopes 

V.T. Voltmeters 


Loud speakers > . : . 
Vibrators, Rush coupon for yout 
P. A. testing course. Remember 
Recording 


Service hints 
And thousands of 


that the 10 days’ exami- 
nation period eliminates 


es 


other radio topics. 
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all risks on your part. 


RADIO WORKERS REEDED IK INDUSTRY AND ARMY 


BIGGEST BARGAIN IN RADIO 


Here is your chance to get practical training in radio 
almost free. 
have the material covered by the best $100.00 radio 
correspondence course. All the lessons are included in 
this course-book and cover every phase of modern 
work. in 
needed in defense plants, service shops, Civil Service 
jobs, and in the Army and Navy. 
home-study training prepare you for a better job in 
radio or higher pay in the Armed Forces. 


In this single large course-manual you 


Men with radio training are urgently 


Let this low priced 


PRACTICAL TRAINING 


methods. The latter lessons in the 
you advanced servicing practice. 
knowledge is needed. 
in this one large course-manual. 
material timely, up-to-the-minute, 


These simplified, well illustrated lessons are interest- 
ing, easy to understand and apply. 
explain to you the important 


The first lessons 
radio principles and 
course-manual teach 
No previous radio 
you need is included 
You will find the 
and of great help on 


Everything 


Practical facts needed to repair and adjust all 


photo-cells, ete. 
hints, repair methods, and thousands of important, time- 
saving radio facts are packed into this complete course- 
manual available today for only $2.50, postpaid. 


ot only $2 50, 


are 


iis | 


types of radio equipment. 


INCLUDES NEW DEVELOPMENTS 

Every new development of radio is included in this 
complete course-manual. There are lessons on servicing 
instruments, 


signal tracing, transmitters, television, 


Practical suggestions, service 


EASY TO UNDERSTAND 


The practical making up this 
course-book are easy to follow and apply to 
actual radio jobs. Hundreds of radio facts 
that puzzled you will be quickly cleared up. 
You will find yourself doing radio repairs in 
minutes instead of hours—quickly finding 
the faults or making needed adjustments. 
Get into radio for more important war work 
and better pay. The Armed Forces also 
need radio men and give higher rank and 
better pay. If you are already in Radio, 
improve your knowledge with this low- 
priced radio course. 


10 DAYS' EXAMINATION 


less« ms 


All the lessons of an original complete home- 
study course have been reprinted in a single large 
manual, The very newest data on auto sets, signal 
tracers, new tubes, etc., are included. You get a 


complete course of training at the unheard of price 

; nothing else to pay. And further, 
you risk absolutely nothing. You try the course 
for 10 days. If you are satisfied, the total price 
for the complete only $2.50. If you 


not pleased, you receive a complete retund. 


course 15 


“NO RISK" TRIAL ORDER COUPON 


SUPREME PUBLICATIONS, 
328 S. Jefferson St., Chicago, Ill. 

Ship my copy of the complete Radio Course-Manual, 

including supplementary data and review questions, I 

must be entirely satistied or you will refund my total 

remittance in full, 


rT] I am enclosing 


C . full price. Send postpaid, 


0 Send C.0.D. I will pay the mailman $2.50 and a 
few cents postage, 


$2.50 


- 


NAME: 


ADDRESS: 


57°. 


Dynamotor Filtering 
(Continued from page 13) 


strays. L,; and Cy, when and if neces- 
sary, shall be used to react and sup- 
press remaining r.f. interferences. Cu 
and C.,; may be used in case the out- 
going leads may have picked up some 
radiation immediately prior to their 
exit. In most cases L; and C,,; will not 
be required. L, and C,; shall be of such 
value to reduce the audio frequency to 
alow value. L; and L, are very impor- 
tant reactors and will suppress com- 
mutator and slot ripple surging back 
into the source of power supply, the 
big offender to the radio receiver. C, 


Fig. 4. 


“IH 


and C: are the associates to L: and L. 
and should be used as such. 

Never allow a filtered wire to come 
even close to an r.f. circuit. The en- 
tire filter must be thoroughly shielded 
and only thoroughly filtered wires 
shall make their exits from same. 
When space is limited for a good filter 
sequence layout, good judgment must 
be used in making shielded compart- 
ments so as to prevent coupling. 
Properly designed filters \ ill more 
than pay for themselves on the | “oduc- 
tion line. A machine designed for hair- 
line decisions puts production and 
other departments into difficulties, and 
is a source of argument between man- 
ufacturer and user. 
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Coming Next Month 
PRACTICAL U.H.F. OSCILLATORS 


(New Ideas for Improved Performance ) 


QRD? de Gy 
(Continued from page 38) 


ing youth to the possibilities of ou 
art, which has now emerged from . 
swaddling clothes to longies. 
“Special tribute is due and is hereby 
paid to the benign and kindly inter. 
est of our own Dr. Lee de Forest, na, 
tional Honorary President and Father 
of Radio, without whose enthusiasm 
we would not have been inspired 4 
grow. I am sure I express the hop 
of each one of you when I wish fo 
him many, many more years of fryit. 
ful endeavor. (He recently celebrate 


his 69th birthday.) 

“In this coming year it is the eam. | 
est hope of your Board of Directoy | 
that we can bring to a realization q 
dream to establish a West Coast Mony. 
ment in McArthur Park in Los Ange. 
les, to be dedicated to the memory of 
wireless operators who have lost their 
lives in the performance of duty, singe 
Pearl. Harbor. 

“May I take this opportunity ty 
thank each and every one of you for 
your loyal adherence to the purposes 
of our organization and especially Sec. 
tions A and B which are (a) to foster 
and extend an esprit de corp among 
wireless operators and (b) to promote 
a fraternal and comradely sentiment 
between and among its members. And 
in closing may I add that while the 
future may look dark to some of us, 
it is nevertheless very bright indeed, 
For our good bark has ridden safely 
and speedily during the past years as 
we emulated ‘the way is long, the 


night is dark, the hidden shoal may | 
wreck the bark, so give the signal and | 


the sign, that marks the true frater- 
nal line. This may we do ’ere we are 
gone . . . we speak, we hail, and then, 
pass on.’” 


NCIDENTALLY, Brother Styles is | 
trying to locate Leo Glassberg, El- 


wood Welch, S. J. Minnikin, Glen Lit- 
ten, Lewis D. Chilson, Sidney J. Fass, 
Price Garner and Ernest Roberts. 
Their mail, he sez, has all been re- 
turned and they have no forwarding 
address. So shoot in the dope on these 
radiops. This assignment should bk 
easy after being able to find a chap 
in South America for a fan in Bang- 
kok, Siam (Thailand, to you, now). 


AS we go back with the VWOA gang 
we remind ourselves of a bit of 
verse that George H. Clark, former 
RCA boss donated to all and sundry. 
This, sung to the tune of The Old 
Oaken Bucket, goes rather well. “How 
well I remember, the first days 
wireless, when home made receivels 
were all we could own. We built them 
and used them, with energy tireless, 
and thought them the finest and best 
ever known. The old slide wire tunel, 
the crystal detector, the headphone 
receivers as Clear as a bell. But most 
I remember, the fly in the nectar, the 
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-oken static that came in so well. if I should decide to bring her out that chins up and cheerio . . . with , a 
1“ Th “loud rattling static, way, do any of youse guys know how GY. 

ihe strong manmer stats I could get her a screen test? You —50- 

the old broken static that came know how it is when you get your 

yw i i 5 reat aan ss 7 a os on Next Month 
Today we have stations, of grea what happenec to me. ut anyway, 

ower. Much stronger than I’m having the time of my life. I am A DISTORTION METER 
tatic, we normally get. And, winter now in the Flag Ship for big fleet . . . A DIOL Lik. 
or mer, we hear every hour the and it’s a dandy. .. . For P.A. Men 
si al. We wish, on our new super- And that’s all for the nonce . . . so A. 
~% Our modern ; 
receivers are ultra- 
selective. Our 
proadcasting sta- 
tions, efficient and 
strong. And these 
are the reasons we 
now make effective, 
our broadcast re-| 
ception the whole 
summer long. | 
Our local recep- | 
tion, 
long distance re- 
ception 
our broadcast re- | 
ception, the whole 
summer long.” | 


super-powe! 


National Radio Equipment, designed for peacetime 
use, is proving out in the hardest tests of war. Re- 
ceivers and parts that look familiar to any Ham are 


coming off our lines in steadily increasing quantities 


to serve in combat communications. National takes 


especial pride that war brought no sudden redesign 
We. understand a 
that Tom 
ar oY is being . | | 

enn d "we the | Just as in peacetime, our equipment was tailored to 
Navy who are try- | 
ing to get him to go | wih 
to Chicago ... that | have been modified to meet the specialized needs of 
Harry Austin (who} 
is turning in a swell : | : 
job for RCA Com- Tliiial ‘designs ars boing steodily Me. but 


ions oO 
aoe aie en sa under the pressure of war, years of research and 
ere S us é 


serve the amateur, so now the same basic designs 


United Nations fighting men. As in peacetime, 


letter he received development are being telescoped into months. 
from a radioman (a 


private somewhere There are many technical developments that we wish 
in England) whom 
he had given a lift 
si land = you will be able to see them in the finest equipment 
Code School. The ' National has ever built. 
Yank wrote that he r> 
appreciated Harry’s 
kindness and the NATIONAL COMPANY, INC., MALDEN, MASS. 
pep talk he had 
given him. . . . And 
if going to sea these 
days means spend- 
ing time ashore like 
George Newton 
does... boy, lead 
us to it. The latest 
letter from NE says 
... “I should have 
written some time 
ago, but you know 
how it is in New 
York with nothing 
to do, a new girl 
and plenty of money 
tospend. Well, three 
weeks waiting for a 
new ship, on pay, 
and all bills paid, 
Wasn't so hard to Revd 
take. While on the i. ae 
subject of the new 
girl (who is a danc- 
aacain oe looks of 
most MISS / ca and a 
r, the figure to g0 with it), | 


we could tell you about now. When the war is won, 


ws 
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Yes, going through hell...and 
willing to take it ! That’s the spirit 
of all America, at the front and at 
home. You service men of the radio 
industry, in the armed forces and 
in your jobs at home, can look to 
the future with hope and con- 
fidence. Victory will bring you 


who are trained in the electronic 
arts a new era of opportunity. And 
National Union, in its tube re- 
search and development, is doing 
its part for the electronic program 
of our armed forces . . . and for 
your future as a service man in 
the field of electronics. 


NATIONAL UNION RADIO CORPORATION 
NEWARK, NEW JERSEY®* LANSDALE, PENNSYLVANIA 


NATIONAL UNION 
ELECTRONIC TUBES 


Practical Radio 
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the power pentodes are re 

by the 6F6, 6K6 and 25A6. "Ga 
portant consideration in the output 
stage of any audio amplifier is the Se 
lection of the proper output trang. 
former to match the output tubes and 
handle the power developed by them 


Selection of Rectifier Tubes 


In the selection of rectifier tubes 
due consideration. must be given to 
the load current, the R. M. S. plate 
voltage, and the inverse peak voltage, 
The load current can be calculated 
easily by adding the plate and screen 
currents of the various stages to. 
gether with the various bleeder cy. 
rents. This will give the total drain 
and a satisfactory tube may be ge. 
lected by consulting the tube tables 
in a tube manual. The R. M. §S. volt. 
age is that developed in each half of 
the high voltage secondary of the 
power transformer, or the line voltage 
in the case of an “a.c.-d.c.” receiver. 
Inverse peak voltage is calculated for 
full wave rectifier circuits with choke 
input to the filter by multiplying the 
R. M. S. plate voltage by 1.4. This 
formula will only hold true for sine 
wave input and if no means are avail- 
able to measure the actual voltage it 
will be necessary to allow some safety 
factor. For most ordinary applica- 
tions the normal run of rectifier tubes 
have a sufficiently high peak inverse 
voltage rating to take care of condi- 
tions usually encountered. One other 
factor that must also be considered in 
selecting a rectifier is the peak plate 
current. If choke input to the filter is 
used the peak plate current will not 
be much larger than the load current, 
but, if an input condenser is used on 
the filter, the peak current may be 
many times the safe value. In the 
absence of instruments to measure 
this current accurately, it is best to 
err on the side of safety, operating 
the tube well below its ratings and 
using as small a filter condenser in 
the input to the filter as is compatible 
with output voltage and filtering re- 
quirements. 


Interpretation of Tube Operation 
Characteristics Graphs 
The tube characteristics graphs of- 
fered in the tube manuals are exceed- 
ingly confusing to the beginner with 
the result that they are usually passed 
by with a casual glance. However 
their proper interpretation makes the 
selection of tubes much simpler as 
they make it possible to predict the 
final circuit performance with reason- 
able accuracy. Among the various 
graphs commonly published are the 
operating characteristics, average 
plate characteristics, and control 
characteristics in the case of tuning 
indicator or “magic eye” tubes. 
Operation characteristic graphs are 
usually published for converter tubes 
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and rectifiers. 
J i 
converter n 
common practice 1s 
operating con 
graph and § 
two or more — 
allow the designe! 
circuit conditions. 


to 


By examining this graph we see that 

7 ‘re varies 
athode current Vv: 
potine is varied, 
transconductance 
and then falls off 


cillator grid current 
the conversion 
ches a maximum 


ea th 
- the recommended oscillator 
> 

current is exceeded. 


performance it is neces- f[— 
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sary to adjust the oscil- 
lator grid current to 
within the recommended 
region. This may be ac- 
complished by inserting 
a O-1 milliammeter 1n 
the grid lead of the os- 
cillator section where 
the connection to the 
cathode is made, and 
either varying the plate 
voltage on the oscillator 
or reducing or increas- 
ing the number of turns 
on the feedback winding, 
as may be required. In 
general this type of 
graph is self explana- 
tory and little descrip- 
tion of its use is re- 
quired. 

The operation charac- 
teristics graph for a rec- 
tifier tube shown in Fig. 
9 is the usual one of out- 
put voltage vs. current 
for various values of a.c. 
plate voltage when 
choke input to the filter 
circuit is used. It can 
be clearly seen from a 
graph of this nature 
that choke input to a 
filter offers definite ad- 
vantages insofar as reg- 
ulation of the d.c. output 
voltage with various 
loads is concerned. By 
comparing this graph 
with that of Fig. 3 which 
shows the conditions 
with condenser input to 
the filter it is apparent 
that the output voltages 
with the same a.c. volt- 
ages are considerably 
lower for choke input. 

In Fig. 3 we have an 
excellent illustration of 
the effect of various 
sizes of filter condensers 
on the voltage output, 
although it is readily 
apparent that the regu- 
lation with the smaller 
condenser is much poor- 
ef in each case. For 
ordinary receiver design 
Where the load on the 
Power supply is rela- 
lively constant, it is ad- 
Vantageous to use con- 
denser input to the | 
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A typical graph for a 
is shown in Fig. 1. 
indicate the 
ditions directly on the 
d show separate graphs for 
e operating voltages, to 
some latitude in 


For optimum 


_ - Boimee 
(nn ne 


filter, as there is little need for excel- 
lent regulation and the cost of the 
power supply will be somewhat less. 

In Fig. 4 we have an average plate 
characteristics graph for various 
values of grid voltages, for a triode. 
By examining this graph we may de- 
termine the plate current for various 
combinations of grid and plate volt- 
as the os- ages. The graph as shown in Fig. 4 is 
while a typical characteristic curve of a 
triode vacuum tube. Similar curves 
of any tube may be obtained direct 
from any one of the many tube man- 
uals. 


Most tube manuals list the plate 
resistance of a tube. However, if it 
were desired to determine this value, 
the procedure would be as follows: 

We will assume that the tube is to 
be operated at a plate voltage of 250 
volts and a grid voltage of —4 volts. 
By drawing a vertical line from the 
250 volt point on the plate voltage 
scale we find that it intersects the —4 
volt grid curve at a point Q, which 
indicates that the plate current under 
those conditions will be 3.6 ma. Now, 


The 


grid 


by drawing a tangent ef to the pointQ 
we see that it intersects the plate 
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PROFESSIONAL 


PLATE 


Phenolic side panels with 
heavy duty insulators. 

e 
Cast semi-stee! end bells 
provide rugged mounting 

- 
Accurately processed 
high - grade silicon steel 
stampings used 

e 
The best of insulating and 
conducting materials 
scientifically applied 
thruout 

. 
Rigid inspection of mate- 
rials ond progressive 
testing thruout fabrication 

° 
Vacuum impregnation of 
coils and thorough pene- 
tration of potting com- 
pounds furnish complete 
protection against the ef 
fects of humidity and time. 


> TAN 


STANDARD TRANSFORMER CORPORATION 


* 1500 NO 


SERIES 


TRANSFORMERS 
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NA 
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voltage scale at 165 volts. The plat 
resistance at point Q is then the any 
age between e and 250, or 95 Volts 
divided by the plate current at neil 
(3.6 ma.) or 23,611 ohms. To fing the | 
plate resistance at any other pant 
ing conditions we would use the gan. 
procedure, selecting the desired 
and grid voltages. 

To determine the amplification fae 
tor (“) of this same tube we draw 
horizontal line CD through Q ty 
points C and D which represent —» | 
and —5 grid volts respectively, These 
points are used because they Pepresent 
an equal grid voltage change (1 volt) 
in either direction from the initig 
grid voltage of —4 volts. 

By referring to the plate Voltage 
scale we find that these points repre. 
sent plate voltages of 220 and 2% 
volts respectively. The amplification 
factor or # is then 285 minus 220 gj. 
vided by the total change in grid yo}. 
age (—5 minus —3, or 2 volts), o 
65/2, or 32.5. 

As the mutual conductance is the 
change of plate current for a constant 
plate voltage divided by the change 
in grid voltage, to find it we draw the 
line AB through the point Q. Point 
A represents 5.2 ma. plate current 
while point B represents 2.2 ma. ora 
difference of 3. ma. Since these points 
also differ by 2 volts grid bias the 
mutual conductance is 3. ma. divided 
by 2 volts, or 1,500 micromhos. 


ame | 
Plate 


In general the same method is used 
in determining the characteristics of 
a pentode, as illustrated in Fig. 5, 
However due to the high plate resist- 
ance of a pentode the portion of the 
curve above the bend is very flat and 
it is necessary to draw extension 
tangents to the curves as may be seen 
by examining the graph. Although 
the graph appears different the 
method of using it remains the same. 
In this case for a plate voltage of 250 
and a grid voltage of —6 the plate 
resistance would be EK/QK ao 
250/0.0025 or 100,000 ohms. The am- 
plification factor, or “, would be CD 
divided by the change in grid bias or 
nad while the mutual conductance 
is AB divided by the change in grid 
bias, or; 

.0072 — .003 =. .0042 
= ; ——— 
or 1,050 micromhos. 

By proper use of the plate family 
graph it is possible to calculate the 
proper plate current, grid bias, opti- 
mum load resistance, and pc wer oul- 
put of tubes. Referring to Fig. 6 we 
have a plate family graph for a triode 
power tube. Our first step is to de- 
termine the proper load resistance for 
our operating conditions which we will 
assume to be 250 plate volts. By fol- 
lowing the same procedure we used 
in Figs. 4 and 5 we determine that the 
u of the tube is 6.8. The point P (zero 
signal bias) is found by the formula 


.68 x Ep 68 x 250 
FF 68 - 


or 20. 


P 
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VS 


rj vertical line from the 250 
py plate scale we find it in- 
peetiors the minus 25 volt grid line at 
the 25 ma. point. The point X is lo- 
cated on the zero grid voltage line at 
a point which is twice the plate cur- 
rent of P. The line XY is then drawn, 
the point Y being located on the —50 
volt curve, or twice the grid voltage 
of P. Vertical lines are then extended 
from X and Y and the plate voltage at 
these points read on the plate voltage 
scale. A horizontal line is also ex- 
tended from Y to the plate current 
scale and the J min. read. The load 
resistance is then the line XY, or ex- 
pressed in ohms is equal to (E max- 
E min) divided by (I max-I min). In 


360-120 , 
.050-.004 
or 5,217 ohms. 

To determine’ the 
power output we as- | 
sume that the peak al- 


this case it is 


SURE, WE ALL 
BUY WAR BONDS. 


intersects the four heavy lines we 
may obtain direct readings of the new 
values. The normal values for a 6F6 
at 250 plate volts are: plate and screen 
250, grid —16.5, plate current 36 ma., 
screen current 10.5 ma., output 3.2 
watts, plate resistance 80,000 ohms, 
plate load 7,000 ohms, and transcon- 
ductance 2,500 micromhos. The new 
values for grid bias and screen volt- 
age may be found by multiplying the 
old values by the conversion factor of 
0.6. 

The new values for plate and screen 
current are determined by the point 
at which the line F: is intersected on 
the vertical scale or in this case 0.47 
of the original figures. The same pro- 


cedure is followed for power output, 
plate resistance and load resistance, 
and transconductance, using F» for 
power output, Fr for plate and load 
resistance, and Fam for transconduct- 
ance. 

By proper application of the tube 
characteristics graph described in this 
article a much clearer interpretation 
of the characteristics of vacuum tubes 
may be obtained, and design of equip- 
ment begun with an excellent fore- 
cast of the final results. 

(To be Continued) 


BUY MORE BONDS! 


~YOU MEAN 


ternating grid voltage 
is sufficient to swing 
the grid from the zero 
signal value to a value 
twice this on the nega- 
tive swing. On the 
positive swing both the 


MOSTOF US ARE 
SIGNED UP FOR 
lO PER CENT 


TO TELL ME 
THAT SOLDIERS 
AREGIVING UP 
THEIR CIVILIAN 
LIFE AND Buy- 


ptten, 


plate voltage and plate 
current reach values 
of E min. and I max. 
As power is the prod- 
uct of voltage and cur- | 
rent the power output 
is 
1 max.—I min.) E max.—E min.) 
8 
or 1.38 watts. 
The reason for dividing 
the product of EI by 8 
is rather involved and 
requires the use of 
trigonometry to prop- 
erly explain its action. 
The fundamental | 
principle for calculat- | 
ing power output, load 
line, ete., is the same 
for beam power, pen- 
tode, and push-pull 
tubes. However the 
discussion of these 
steps would be repeti- 
tious here and little 
would be gained by it. 
The conversion 
curve shown in Fig. 7 
is generally used for 
power tubes but can be 
applied to tubes in gen- 
eral. For example if 
We desired to operate a 
6F6 pentode at a plate 
voltage of 150 volts, 
We could determine 
the correct operating 
conditions by use of 
the chart. The nearest 
published figures for a 
6F6 are 250 volts, or a 
Conversion factor of 
225/150, or 0.6. If we 
follow the vertical line 


ING WAR BONDS 
BESIDES? 


... we on the home front do less than Elmer? He 


and his buddies are giving up everything, even their 


lives, and buying bonds, too. Invest 10% every pay- 


day in WAR BONDS—it’s your duty! 
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corresponding to 0.6 to 
the point at which it 
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‘ea and Dog-fights! 
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The men in the planes can tell you 
that it takes perfect coordination of 
every factor—of manpower, plane and 
instruments—to come out on top in a dog- 
fight. Dynamotors don’t do the shooting 
—but they furnish the necessary power for 
radio communications, direction-finding, 
radio compass and other instrument controls 
which enable our men to find the enemy, attack 
and come back safely. Eicor Engineers are proud 
of the job Eicor Dynamotors are doing today 
in fighters, bombers, trainers and transports. 


E-nC@rm INC. 1501 w. congress St., Chicago, U.S.A. 


DYNAMOTORS « D. C. MOTORS * POWER PLANTS + CONVERTERS 
Export: Ad Auriema, 89 Broad St., New York, U.S. A. Cable: Auriema, New York 


For VICTORY Buy 
United States War 
Bonds and Stamps 


699 EAST 135th ST., 
NEW YORK, N. Y. 


JOBBERS & 
DISTRIBUTORS 


If you can furnish us 
with your suitable 
ratings,* we can 
supply your con- 
denser needs. 


CONTINUOUS 
DEPENDABLE 
SERVICE 


* Ratings A3 and higher on 
P.D.1x Forms supplied. 
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Electron Control 
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electrode is called the grid. 
sists of some sort 
tice in which the 
lattice 


It con. 
of metal wire lat. 
metal parts of the 
occupy but a small fraction 
of the space, leaving large Openings | 


and cathode of the diode. The tube is 
then called a triode. If the grid is 
given a charge of electricity, it jg Ca- | 
PLATE LOAD 
a3 RESISTOR 
GRID Ep - 
CATHODE _/ = 
— 
— 
~< | J 
Fig. 8. 


pable of influencing the motion of 
electrons within the tube while at the 
same time the grid, due to the small 
area of metal present, will allow elec. 
trons to move more or less freely | 
without striking the metal part of the 
grid if the plate is operated at a much 
higher positive potential than the grid, 
The grid acts very much as if it 
were a variable layer of electrons at 
this point within the tube. When the 
grid is positive it might be imagined 
that, in the region occupied by the 
grid, there is instead of the grid a re- 
gion in which there are fewer elec- 


PLATE 


CATHODE 
Fig. 9. 


trons than there should be in normal 
diode operation. If the grid is posi- 
tive enough, the electrons can be im- 
agined to be replaced by positive ions. 
This enables the plate to affect elec- 
trons much deeper in the space charge, 
and since the grid serves only to neu- 
tralize or to partially neutralize the 
shielding effect of the electrons under 
their influence while these electrons 
are continuing their motion towards 
the plate, the plate current will con- 
sequently be increased 

The amount of area the grid effec- 
tively neutralizes will depend upon 
how positive the grid is. When the 
grid has a negative charge on it, it 
will have the same effect as if more 
electrons existed in this region than 
would be expected in normal diode 
operation. This causes an increase I 
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ielding action on the electrons 
ean of the grid away from the 
Jate, thereby — — number of 

oing to the plate. 

Sh aniet and perhaps better 
way of visualizing the effect of the 
grid upon the behavior of the elec- 
trons in the triode. This is by maps 
of the lines of force between the tube 
electrodes. If a charged particle hav- 
jng no weight is placed in the region 
between two plane parallel plates with 
a potential difference between them, 
this charge will move in the electrical 
field between the two plates. The 
path that this charged particle will 
take when it is placed just in front of 


zero potential, electrons from the en- 
tire cathode surface now go to the 
plate exclusively. As the grid is made 
negative, lines of force will run from 
the grid to the cathode. Electrons in 
the region of these lines will be forced 
back into the cathode, but over the re- 
mainder of the cathode the lines run 
from the cathode to the plate and urge 
electrons towards the plate. Only the 
electrons from this part of the cathode 
are collected by the plate. This repre- 
sents a decrease in the plate current. 

As the grid becomes more and more 
negative, a point is reached where the 
entire cathode surface lies in regions 
on which lines running from the grid 


to the cathode terminate, and no lines 
run from the cathode to the plate. 
When this condition is reached no 
electrons can get to the plate, and no 
plate current will flow. The value of 
grid potential for which this oc- 
curs is called the cut-off value of the 
grid voltage. The cut-off value of a 
tube is one of the important charac- 
teristics of a vacuum tube. Its value 
depends on the electrical and mechan- 
ical properties of the particular tube 
and can be obtained from any tube 
characteristic chart. Some tubes are 
chosen for their cut-off value for Ppar- 
ticular applications, such as in grid 
bias detector, A.V.C. circuits, etc. 


the plate having the 
same sign as the 
charge on the particle 
defines a line of force 
running from one plate 
to the other. 

Fig. 3 shows how the 
lines of force between 
two parallel plates will 
appear. These lines of | 
force should not be | 
thought of as any real 
lines that exist be- | 
tween the plates but | 
only as lines drawn to 
show how a massless 
particle will move in 
the region of this line. | 
Since an electron has 
mass, if it is moving 
rapidly in the electri- 
cal field, it will not 
follow the lines of 
force if these lines 
make too great a bend. 
Where the lines bend 
they will follow a path 
somewhat different be- 
cause of their inertia. 

Fig. 5 shows the 
lines of force that exist 
in a triode for different 
values of grid voltage. 
The arrows on these 
lines indicate the di- 
rection in which the 
electron will be urged. 

It will be seen that 
when the grid voltage 
is positive that elec- 
trons from the entire 
cathode will be urged 
toward the plate and 
grid. Only one line is 
shown terminating on 
the grid in Fig. 5a. 
This is because the 
grid is only slightly 
Positive. At this very 
low positive potential 
only a few electrons 
will be collected by the 


Another McElroy contribution furthers 
the art of radio-telegraph communication 


We have recently completed development and test of an 
amazing piece of equipment that provides new and simplified 
means of producing Wheatstone perforated tape for high 
speed mechanical transmission. Unfortunately, no suitable 
photographs were available for this first announcement. 


In operation, the instrument is similar to the double key 
outfits formerly employed on cable circuits. Neither engineer- 
ing nor special technical skills are required. Fairly good op- 
erators, not necessarily proficient typists, can produce per- 
forated slip at speeds approximating 30 words per minute. 


A descriptive bulletin is being prepared 
and inquiries for it are earnestly solicited. 


We welcome any wireless transmission problems which may require 


grid. the services of our specialized organization. As creative telegraphic 


As the grid is made 
more positive more 
lines will terminate 
upon the grid, and 
more electrons will be 
collected by the grid 
Causing a rather large 
grid current to flow. 
When the grid is at 
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engineers, we are leaders in our field. We create. We design. We build. 
We do not imitate and we do not copy. And we can deliver. Our corps 
of experienced engineers and craftsmen are at your disposal. 
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aan ELECTRONIC 
SAL DEVICES 


The engineering ability and careful 
construction that advanced G. I. 
motors to foremost place in do- 
mestic and commercial fields are 
now available to manufacturers pro- 
ducing for Victory. General In- 
dustries’ facilities are devoted not 
only to building motors but also to a 
wide range of electronic devices that 


find application in the 

war effort. Do not hesitate ty LN 

to ask for the coopera- 

tion of G. I. engineers. WL 
THE GENERAL INDUSTRIES CO. 
ELYRIA, OHIO 
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SAVE MONEY on 


CABINETS and RADIO PARTS 


“LAKE SPECIAL” CABINET 


A beautiful hand 
rubbed, walnut 
veneered com- 
bination cabinet. 
Smart modern 
design. 42” high 
32° wide. Record 
changer com- 
partment has 16” 
depth, and dual 
anel is 10” high. 
wer left door 
for .- stor 
age. Su ie 

with baffle al- 
ready cut for 12” 
speaker. An out- 
standing value at 


$9495 
14” SPEAKERS 


14” electro-dynamic speakers. 900 ohm field, 
6—8 ohm voice coil. 6V6 push-pull $449 


transformer. 15 watt output. 
RE REE e ee 


Still Available!!! 


3” to 12” Dynamic Speakers 
(Any desired field) 


3” to 12” P.M. Speakers 


New Bargain Bulletin lists Money Saving 
Values in Radio Parts. Send for it TODAY! 


LAKE RADIOSALES CO. 


615 W. Randolph St. Chicago 


| will do. If the grid voltage 


There are three constants in 
eral use which give considerable in | 
formation about what a Siven triogs | | 
i 
by a certain amount Ez, —Sn oe , 
change in plate current noted then | 
the grid voltage held constant anq . 
plate voltage changed until the snes 
current is changed by the ion 
amount as before. The ratio between 
the voltage changes—_""—= — fie ) 
a Called 
the amplification factor of the the | 
where Ex, and Es: are the grid yo}. 
ages, and E», and Ev: are the plate 
voltages. This factor measures the 
relative effectiveness of the grid and 
plate as electron controlling agents. 

This, as the name implies, Measures 
the voltage amplification of a tube 
It is represented by the Greek letter 
mu, written #. 

This constant depends upon the size 
of the grid wire, the distance between 
the grid wires, the placement ang 
shape of the grid, and the placement 
and shape of the plate, and also to q 
certain extent upon the potentials of 
the plate and grid. 


| 
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Fig. 10. | 
It is sometimes advantageous to | 


have the mu of a tube much more | 
variable than it normally is under | 
changes of potentials of the elements. 
This is accomplished by varying the 
spacings of the grid throughout its 
length. Fig. 6 shows an ordinary grid | 
and variable mu grid. It will be seen | | 
on examination of the method of grid 
control illustrated in Fig. 5 that the 
closer the spacings of the wire the 
more effective the grid potential is as 
a control. The cut-off value will be 
reached much sooner under the closely 
spaced part of the grid than under the 
coarse part of the grid. 

This leaves the more widely spaced 
parts of the grid controlling electrons 
going to the plate after the close space 
grid cut-off has been reached, and 
since these grid wires are much more 
widely spaced, their control of the 
electrons is much less. This means 
that the mu of the tube is varying. A 
comparison of the curves of plate cul- 
rent versus grid voltage for the two 
types of grids is shown in Fig. 7. It 
will be noted that the cut-off voltage 
for the variable mu grid is more than 
three times as great as for the normal 
grid. 

Tubes having normal grids, and 
therefore characteristics similar 
curve 1, are said to have a sharp cut- 
off, whereas, tubes having variable mu 
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rids and characteristics similar to 
ane 9 are said to have a remote 


-off. . ; 
ome the grid voltage is varied by 


an amount Ex: — Es, the plate current 
. ve 
varies by an amount In—In. The ra- 


In—Iv 5, called the grid to plate | 
= | 


Es: — Exe 
-conductance or mutual conduct- 


trans a 

ance and is denoted by the symbol gm. 

: — Ep: 

The ratio En — ©" where En — En: is 
In — Ive 


the change of plate voltage which pro- | 
duces a change of plate current | 


In—Im:, is called the plate resistance 
of the tube and is denoted by the sym- 
bol Rp. These three constants are re- 
lated by the formula Rp X gu = #. 

The plate to grid transconductance 
and the plate resistance are deter- 
mined by the same factors that deter- 
mined the amplification factor. 

The triode has two faults which 
limit its uses for certain operations. 
When a load having resistance is used 
in the plate circuit as shown in Fig. 
8 the plate potential will vary as the 
amount of current flowing in the cir- 
cuit varies. This variation is caused 
by the IR drop in the resistance which 
subtracts from the plate potential. 
This variation of plate potential with 
plate current due to the IR drop in the 
load resistance always tends to coun- 
teract the effect of variations of grid 
potentials. 

The second fault encountered in a 
triode is the capacity of coupling be- 
tween the plate and the grid that ex- 


ists in the tube. Since the grid and | 


the plate constitute two charged bodies 
at different potentials separated by a 
dielectric, i.e., the vacuum, they will 
constitute a condenser having a small 
capacity. This will allow any alter- 


nating component on either electrode | 


to be felt by the other electrode. The 
plate will affect the grid in this way 
since the plate will often have very 
large alternating components upon it. 
This effect is called feed-back. 
Feed-back will interfere with the 
normal grid operation of the tube. 
These two faults of a triode can be 


corrected at the same time by placing 
in the tube a second grid, called the | 
screen grid, between the control grid | 


and the plate. This grid is normally 


operated at a potential somewhat | 


lower than that of the plate but of the 
same order of magnitude. This grid, 
because of the small area of the grid 


wires, will not interfere with the col- 


lection of electrons by the plate. The 


potential of this grid will remain con- | 
stant at all times, thus subjecting the | 
electrons to a constant acceleration | 


almost independent of any variation of 
the plate potential. This means that 
the plate current will now be almost 
independent of the plate potential, 
thus removing the first fault. 

_The number of electrostatic field 
lines originating on one electrode and 
terminating on another at a given po- 
tential difference between the two 
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As in the First World War, BRACH 
radio and electrical equipment is 


ence again proving its excellence 
and dependability under the most 
exacting conditions...the products of 
36 years’ experience in “QUANTITY- 
plus-QUALITY” manufacture. 
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1. §. BRACH MPG. CORP 


World’s Oldest and Largest Manufacturers of Radio Aerial Systems 


55-65 DICKERSON STREET * NEWARK, N. J. 


@ in active service on the fighting 
fronts . . . helping in the production 
of planes, tanks, ships and guns on 
the home front . . . Simpson Electrical 
Instruments are doing a vital job 
supremely well. 


SIMPSON ELECTRIC CO., 5200-5218 Kigzie St., Chicago, Ill. 
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aN a Meissner Intercom- 
2. —) munications Kit 
Q : Chassis (Assembled ) 


INTERCOMMUNICATIONS 


io TRAINING... 


.-- Use a Meissner Kit!... Complete, No Parts to Buy! 


To meet the increasing demand for defense Classroom Training in 
Intercommunications, Meissner Engineers have designed an Inter- 
communications unit in Kit form. The Kit is complete, including 
all necessary parts, tubes and cabinet. Designed to cover a wide 
variety of requirements, the Master unit will communicate with 
11 stations—regardless of type, Master or Substations mixed in 
any proportion and in any order. If all are Master Stations, the 
maximum number of stations possible on the system is 12. 

Each Master Station is supplied with a special 13-wire 5-ft. 
flexible cable complete with connectors. The Intercommunica- 
tions Kit, when completed, occupies a minimum of space. The 
Station indicator plate on the Master unit is designed to permit 
frequent changes in markings without damaging the surface. 
Each Kit contains unusually complete instructions, including 
data on construction of a junction box. 


Model No. 10-1182 


= 


Model No. 10-1183 


Meissner Master Meissner Substa- 
Station Kits, 1 tion Kit includes 
cluding all parts, cabinet, speaker, 
tubes, cabinet, switch, and all 
etc School Net mounting hard 
Price $18.9 uare, etc. School 

Net Price .. $6.75 


PRODUCTS” 


x x MEN AND WOMEN ~« « 
AIRCRAFT RADIO 
COMMUNICATIONS 

COURSE 


Specialist training for those planning to enter WAVES, WAACS, Army, Navy, 
Merchant Marine or private industry. Radio telephone, Radio telegraph, Radio 
Code, complete preparation for FCC license examinations. Learn in Miami! 


WRITE O R wirReeE 


Embry-Riddle School of Aviation 


3240 N. W. 27th Avenue Miami, Florida 


electrodes will determine the amo 
of capacity of coupling betw = 

a CN these 
electrodes. Fig. 9 shows the elect 
static field that exists in a tne 
It will be seen on comparison with Fis 
oc that when the screen is placeg ;, 
the tetrode, lines that ran from .- 
grid to the plate now terminate tne 
the screen grid, and there are no we 
(actually there are some, but they n 
not shown since only the few More 
representative lines are shown) Tun 
directly from the control grid to the 
plate. This constitutes a reduction jy 
the grid-plate capacity. 

Since the variation of plate curren 
with the variation of plate Voltage js 
very small in a tetrode, the plate pp. 
sistance will be very high, and sing 
the plate current no longer varies With 
plate voltage, the same change of grid 
voltage as in a similar triode wil] pro- 
duce a correspondingly larger change 
of plate current, thus causing the tet. 
rode to have a much higher mutual 
conductance than the triode. This 
means then, that the amplification 
factor will be greater for the tetrode 
than the triode since the product of 
the plate resistance and the transcop. 
ductance is equal to the amplification 
factor. 

The introduction of the screen into 
the vacuum tube corrects the two 
major triode faults but introduces q 
new one that was not present before 
to any extent. If during the operation 
of the tetrode, the plate potential falls, 
due to the IR drop of the plate load 
resistance, to a value lower than that 
of the screen grid, the secondary elec. 
trons emitted from the plate by the 
bombardment of the plate by the pri- 
mary electrons coming from the cath- 
ode will be collected by the screen 
grid. This will constitute a current 
flowing from the plate to the screen 
grid and will be opposed to the cur. 
rent flowing from the cathode to the 
plate. 


This current can become so large in | 


normal operation that it can make the 
instantaneous plate current drop toa 
very low value and can even instan- 
taneously reverse the flow. It is ob- 
vious though that this condition is very 
transitory in nature because as soon 
as the plate current falls, the IR drop 


in the plate load is less, causing a rise | 
in the plate potential which eliminates 


the effect. This change of plate cur- 
rent due to secondary emission causes 
distortion. 

Fig. 10 shows a curve for constant 
grid potential and constant screen grid 
potential but with varying plate poten- 
tials plotted against the plate current. 
The part of the curve be can be pul 
to a practical use as an oscillator since 
an increase in voltage causes a de 
crease in current. This property 3 
called negative resistance. A triode 
with a negative resistance can & 
made by placing the screen grid close 
to the plate and operating this grid 
at a higher positive potential than the 
plate. Tubes operated in this way cal 
also be used as voltage and current 
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amplifiers as well as oscillators. Reiversy 
using this principle of secondary emis- 
sion are called dynatrons. : 

In order to correct for the det1 imen- 
tal action of the secondary emission 
from the plate in normal tube opera- 
tion, a third grid is placed between the 
plate and screen grid. oe Ps igh 
operated at the same potentia as he 
cathode and Is called the suppressor 
crid. These tubes having five elec- 
trodes are called pentodes. The elec- 
trons coming from the cathode will be 
accelerated by the screen grid until 
they have sufficient energy to get 
through the retarding field existing be- 
tween the screen grid and the suppres- 
sor grid, and as soon as they are 
through the suppressor grid they will 
be subjected to the accelerating field 
existing between the suppressor grid 
and the plate. The addition of the sup- 
pressor grid will have little effect on 
the number of electrons going to the 
plate, but the secondaries emitted from 
the plate will be subjected to a large 
retarding field and will, consequently, 
be forced back into the plate again 
which results in no loss of electrons by 
the plate. The additional shielding ef- 
fects of the suppressor grid result in 
plate resistance and amplification fac- 
tors that are even greater than those 
for a tetrode. 

Pentodes designed for large power 
outputs will have some distortion pres- 
ent when the plate voltage falls to a 
too low value because of the uneven- 
ness of the electrical field between the 
wires of the suppressor grid. In order 
to eliminate this distortion a suppres- 
sor grid is formed in a tetrode by a 
space charge formed, by correctly 
placed electron beams, when the plate 
voltage falls below that of the screen 
grid. 

This space charge acts in the same 
way as the suppressor did before in the 
suppressing of the secondary emission 
from the plate, but now the field is 
uniform since the space charge is 
evenly distributed. When the plate po- 
tential swings higher than the screen 
grid potential the space charge disap- 
pears, but it is no longer needed to 
suppress any secondary emissions from 
the plate since there is a retarding 
field for secondaries now existing be- 
tween the screen grid and the plate. 
As was stated above, this formation of 
space charge in the region depends 
upon a correctly formed electron beam 
of greater intensity than is normally 
necessary in pentode operation. This 
type of tube is called a beam power 
tube. And as stated above, even 
though it has only four actual elec- 
trodes, it nevertheless, behaves as if it 
had an additional grid part of the 
time. This tube has also an additional 
advantage in that the beams are 
formed in such a way that the screen 
grid wires are almost entirely missed 
by electrons, thereby making the 
screen grid current much lower than 
in the normal pentode or tetrode. 

(To Be Continued) 
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- - » but if the boys in the service 
need the gas, I'm satisfied to do 
with less." 


People have willingly given war needs a priority 
over civilian desires. 


If you explain to your customers why radio 
parts are scarce—and how you licked an “im- 
possible” situation to get their sets operating 
at all—they will accept those repair jobs that 
may be “a little less than perfect.” 


Naturally, you don’t like to work on the anti- 
quated sets you're getting today—especially 
with the shortage of men and materials. But, 
it’s your patriotic duty to keep ‘em playing— 
even if you have to improvise repairs. Of course, 
to do this efficiently you must know exactly 
what's inside the set. 


That’s where Rider Manuals save you time. 
They lead you right to the cause of failure and 
furnish you with the facts that speed repairs. 


So, don’t waste time “guessing out” defects 


and “experimenting” with possible methods of 
Reach for one of your 
thirteen Rider Manuals when you begin every 


improvising repairs. 


job. It’s good sense and good citizenship to 
work efficiently today. It conserves parts and 


saves labor—both critically scarce right now. 


, Of Course, I'd Rather Use My Car 


RIDER MANUALS 


Volumes X11 to Vil......... eeeeeees$ll.00 each 
Volumes VI to II1.......... ecccccees - 8.25 each 
Volumes | to V Abridged...............0+. $12.50 
Automatic Record Changers and Recorders.. 6.00 


OTHER RIDER BOOKS YOU NEED 
The Cathode Ray Tube at Work............. $3.00 


a 1.50 
Servicing by Signal Tracing................. 3.00 
i, £ i =e 1.50 
Ff } ere 2.00 
Vacuum Tube Voltmeters................... 2.00 = 
See MD cacacdeecansnuneneseneesoseeee 1.25 


HNOUR-A-DAY-WITH-RIDER SERIES—on “Al 
ternating Currents in Radio Receivers’’—on ‘‘Reso- 


nance & Alignment” on ‘‘Automatic Volume 
Control’’—on ‘‘D-C Voltage Distribution.” 
90c each 
JUST OUT! + 


A-C CALCULATION CHARTS—Two to five times 
as fast as a slide rule—and more fool-proof. All 
direct reading—operative over a frequency range of 
from 10 cycles to 1000 megacycles. 160 Pages—2 
colors—9'/2x12 ‘nches—$7.50. 


FOR EARLY PUBLICATION 


Inside the Vacuum Tube—complete elementary ex- 
planation of fundamentals of vacuum tubes, 


John F. Rider Publisher, Inc. 


404 Fourth Avenue, New York City 


Export Division: Rocke-International Electric Corp. 
100 Varick St., New York City Cable: ARLAB 


YOU NEED ALL THIRTEEN 


RIDER MANUALS ro “carry on’ 


[H’ NEW CATALOG 


OF SOUND AMPLIFYING SYSTEMS 


AUDIOGRAPH Sound Systems represent the 
latest in Public Address equipment—a com- 
plete line plus pre-tested accessories. 


NEW LOWER PRICES 
Outstanding quality and performance at 


prices that help you meet any competition. 
WRITE FOR YOUR FREE COPY 


AUDIOGRAPH 


THE FIRST NAME IN SOUND 
th, tnd. 


John Meck Industries —Liberty ot Pennsylvanic Ave., Ph 


Short-Cut Mathematics 


COMBINED WITH 


Practical Mechanies Simplitied 


NEW 2.-in-1 reading course! Now you can learn ——< 


the speedy, simplified system of calculation used by 


draftsmen, engineers, accountants, “master minds” pF 
on the stage. Learn easy way to multiply 4 figures V/ 

by 4 figures without using old-fashioned multipli (c) 
only $1 postpaid. Satisfaction or refund. Amaze 


= 2 —_~ 
friends with your magic-like mental powers. 7 xX yy 
Complete details...mail coupon TODAY! —f= 7 , A 


NELSON CO., 500 Sherman St., Dept. 309-c, Chicago 


Please send free details about “‘Short-Cut Mathematics and Practical 
Mechanics Simplified."” No obligation. 


cation; add long columns of figures this lightning 
short-cut method. Learn horsepower, slide rule, 
micrometer, logarithms, wood measure, puzzles, etc., 
etc. Large illustrated volume complete with answers, 


Our Army, Navy and Air Force is using 
electronic equipment in which Centralab Wire 
Wound Radiohms play an important part. 


Available in single or tandem type... with or 
without switch, .. for use as potentiometer 
or rheostat . . . in resistance values up to 
10,000 ohms. Total rotation 300°, Switch type 
requires 40° for switch throw. Linear taper 
only ... rated conservatively at 3 watts... 
temperature rise of 100 ohm unit is 28°C. at 
3 watts, 40 C. at 4 watts... with load carried 
over total resistor. 


LEARN CODE 


the way you'll be using it 


The best way to 
learn to read code is 
by listening to code. 
The best way to 
learn to send code is 
by hearing your own 
sending repeated back to you. With the new All- 
Electric Master Teleplex Code Teaching Machine, 
you learn code the natural, easy, fascinating way. 
Only instrument ever produced which records your 
sending in visible dots and dashes—then SENDS 
BACK your own key work at any speed you desire. 
There are NC PERFORATIONS—NO INK. Far 
superior to anything ever developed . . . a marvel of 
simplicity. That's why practically every school teaching 
code uses MASTER TELEPLEX. We furnish com- 
plete course, including the All-Electric Master Tele- 
lex, give you personal instruction with a MONEY- 
BACK GUARANTEE—AIl at a surprisingly low 
cost. Write today for FREE catalog RN-3. No 


obligation. 
107 HUDSON ST. 


TELEPLEX CO., JERSEY CITY, N. J. 
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get better results quicker in the radio 
market when their efforts are backed 
by RADIO NEWS! Take advantage of 
the low rate for classified: only 15c 
per word (minimum 10 words). Write 
today to the Classified Advertising 
Manager— 
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1942 edition 32 pages. 
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===". 9 328 S. Jefferson St., Chicago, Il. 
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(Continued from page 24) 
wall 
vided it does not approach unity 
closely. " 

The authors’ circuit for producing 
negative resistance is shown in Fig. 3 
in which the basic conventiona] ampli. 
fier has both positive and negative 
feedback added. The degree of ampli. 
fication is controlled by means of the 
10,000 ohm variable resistor which jg 
connected from a cathode of the 637 to 
the plate of the 6L6-G through the g 
“fd. fixed condenser. A graph which 
accompanies the article in Proceedings 
shows the degree of amplification fo, 
various settings of this resistor; fo 
example, about 2:1 at 1000 ohms, 3. 
at 2000 ohms, 5.3:1 at 4000 ohms, 99-1 
at 8000 ohms, and 11.5:1 at full rn. 
sistance. It is stated that at an an. 
plification of about 10, “the actyal 
amplification variation is less than 
from 200 to 30,000 cps. Below 
a value of 8, the variation is less than 
~« from 100 to 50,000 cycles.” 

Too low a resistance value, however, 
in the resistor forming a portion of 
Z in the positive feedback circuit will 
result in undesirable phase changes 
produced in the associated blocking 
condenser; raising the degree of an- 
plification does likewise, but to a lesser 
extent. 


too 


91, ¢ 
2/24 


D1, ¢ 


| 
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Pat. No. 2,307,012. 


In summarizing, the authors state 
that values of negative resistance from 
1 ohm up to an unlimited value may 
be secured with this circuit, either as 
shown or with minor modifications, 
and that stability is good with respect 
to frequency and supply voltages. 


The Patent Parade 


Roy A. Weagant (remember the fa- 
mous Weagant circuit of yesteryear’) 
appears in the patent parade again 
with something new in superhetero- 
dynes. His receiving circuit, granted 
Patent No. 2,304,977, and assigned to 
RCA, includes a regenerative stage, 
the plate and grid of which are coupled 
through a fixed condenser. This tube, 
operating at intermediate frequencies 
has its plate supply fed through the 
secondary of an I.F. transformer, and 
feeding I.F. energy through a fixed 
condenser into the stage preceding the 
dual diode demodulator. The grid of 
the regenerator hooks into the AVC 
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fixed resistor. 
j lead through a : 
aie the claims of this particular pat- 


bit like scientific a 

c ars that two carrier fre- 
om. ant Cn modulated and the other 
que edulated, but both different from 
Se saeieel frequency—are produced, 
= modulation being secured through 
a sidebands of the incoming carrier, 
and combining two locally produced 
waves in the demodulating (double 
diode) stage. From a study of the cir- 
cuit, as shown in the Official Gazette 
of the U. S. Patent Office, the circuit 
would appear to afford greater over- 


ent read a 


_—_————— 


Pat. No. 2,306,073. 


all gain than more conventional de- 
signs, but its tube-for-tube efficiency 
could not be estimated by this re- 
viewer. 

Relatively little has been printed in 
preceding articles concerning the re- 
production of recorded music, although 
there is appreciable activity in this 
field, which now comes under the cate- 
gory of electronics rather than accous- 
tics. It was, if memory serves, in the 
early 1920s, that the metamorphosis 
took place. Prior to that, a phono- 
graph recording instrument consisted 
of a large horn into which the sound 


Pat. No. 2,307,011. 


was directed, the alternating compres- 
sions and rarefactions of the air (com- 
prising the sound wave) being finally 
impressed upon a diaphragm which, 
through a system of simple levers, 
drove the needle which cut the wax 
of the record. In reproduction, the 
process was reversed, the needle, 
vibrated by the corrugations in the 
record groove, imparting its motion to 
the diaphragm which drove the air 
column in a horn. Then, when radio 
amplifiers came into common use, cut- 
ting heads modeled upon electro-mag- 
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Pat. No. 2,304,977. 


netic principles were invented, as were 
pick-ups acting in the same way. In 
the magnetic pick-up, the vibrating 
needle is mechanically connected—us- 
ually directly—to an armature around 
which is a coil, and which has its poles 
adjacent to those of a powerful per- 
manent magnet. As the pick-up and 
the cutting head were highly similar, 
RCA, as long ago as the early 1930's, 
brought out a combination recording 
and play-back instrument which used a 
single head with a 7-ohm coil (an un- 
usually low impedance) for both pur- 
poses. In recording, the pick-up was 
connected to the secondary of the out- 
put transformer in place of the voice 
coil of the dynamic speaker; in repro- 
ducing, it fed into the amplifier grid 
circuit through a matching trans- 
former. 

Now a head especially designed for 
both recording and reproducing has 
been invented by B. F. McNamee, and 


Pat. No. 2,305,182. 


the patent, No. 2,305,182, assigned to 
the United Acoustigraph Corporation. 
In this head, there is a permanent 
magnet which acts as part of the struc- 
ture supporting the armature. The 
magnet’s ends lie in the same plane. 
The supports which contact them have 
their ends turned down to hold the 
shaft on which the armature vibrates. 
The poles of the magnet are extended 
along these supports, so that they 
come close to the armature. The same 
supports also hold the coil in which the 
armature vibrates. 

As can be seen, an audio frequency 
electrical current passing through the 
coil will make the armature vibrate 
to provide a cutting head, while vibra- 
tions produced in the ngedle traversing 
the groove in a record will produce 
audio frequency currents in the coil 
when the head is used for reproducing. 
This is the standard electro-magnetic 
means of reproducing and recording; 
but what is unusual in this invention 
is the method of construction, which 
should provide relatively simple manu- 
facture, yet produce a high degree of 
efficiency, for it would appear that the 
pole pieces could be made to come 


“Start from scratch" 
qualify quickly in Basic Radio 


Written to the exact prescription of the U. S. War 
Department, you can master this whole fascinating 
A-to-Z of basic radio communications in a few short 
weeks, without any previous instruction, without 
any previous training in math or physics, without 
wasting time on non-essentials, without outside help. 


ELEMENTS OF RADIO 


by Marcus and Horton is a home study course that 
gives you exactly the training the armed forces 
want. It helps you qualify for the higher position, 
pay and privileges open to radio technicians. It is 
the perfect brush-up course for those who already 
have some radio background. 


LEARN AT HOME—SCORE HIGH ON TESTS 


If time is short and you want rapid training in the 
essentials you must master to score high-ratings on 
qualifying tests, ELEMENTS OF RADIO is the 
shortcut you need. Features include: 

® 535 working diagrams and illustrations 


© Step-by-step directions for actually building 
experimental radio sets 


Brush-up and review questions at the end of 
each section 


© Non-technical explanations throughout 


Book contains nearly 700 pages and is bound in 
flexible handbook style for ready use 


A Complete Home-Study Course For only $4 


Pre-inductee courses in Basic Radio cost from 
$100.00 to $500.00. Yet ELEMENTS OF RADIO, 
at a cost of only $4, gives you exactly the training 
wanted by the armed ferces, broadcasting stations 
and industry—for convenient, rapid self-instruction 
at home. Right now, and at our risk, send for a 
copy of ELEMENTS OF RADIO. Look it over. 
Read it. Study it for 7 days without obligation. 


| Return for refund of the full purchase price if, for 


any reason, you decide not to keep it! 


. ON APPROVAL COUPON | 


PRENTICE-HALL, Inc. 

Dept. ER-2, 70 Fifth Avenue, New York, WN. Y. 
Please RUSH a copy of ELEMENTS OF RADIO 
to me. If after seven days 1! decide not to keep 


, it, | will return the book and you will refund 4 
. the purchase price promptly. 


CO) § enclose $4.00. 


© Send C.0.D., in which case, | will 

pay the few cents extra charges. 
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Radio Engineering 
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The Library comprises a selection 
of books culled from leading Mce« 
Qrave-titt publications in the radio 
re . 


@ especially selected by radio specialists of Mc 
Graw-Hill publications 

° to give most complete, dependable coverage of 
acts needed by ali whose fields are grounded on 
radio fundamentals 

@ available at a special price and terms 


HESE books cover circuit phenomena, tube the- 

ory, networks, measurements, and other sub- 
jects—give specialized treatments of all fields of 
practical design and application. They are books 
of recognized position in the literature—books you 
will refer to and be referred to often. If you 
are a practical designer, researcher or engineer 
in any field based on radio, you want these books 
for the help they give in hundreds of problems 
throughout the whole field of radio engineering. 


5 VOLUMES, 3319 PAGES, 2289 ILLUSTRATIONS 
1. Eastman’s FUNDAMENTALS OF VACUUM 


2. Terman’s RADIO ENGINEERING 

3. Everitt’s COMMUNICATION ENGINEERING 
4. Hund’s HIGH FREQUENCY MEASUREMENTS 
5. Henney’s RADIO ENGINEERING HANDBOOK 
10 days’ examination. Easy terms. Special price under 
this offer less than books bought separately. Add these 


standard works to your library now; pay small monthly 
installments, while you use the books. 


10 DAYS’ FREE EXAMINATION—SEND COUPON 


McGraw-Hill Book Co., 330 W. 42nd Street, N. Y. C. 


Send me Radio Engineering Library, 5 vols., for 10 
days’ examination on approval. 
3300) ps few cents postage, and 
age on orders accompanied by remittance of first in- 
stallment.) 
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reparation for Army and Navy Service. txpenses low. 
Vrite for free catalog. 
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close to the armature without any 
great need for extremely fine adjust- 
ment. 

The Central Commercial Company 
of Chicago has also acquired patents 
in the field of electronic music. Two 
of these are the invention of J. A. 
Koehl, of the same city. One, No. 


Pat. No. 2,305,575. 


2,305,574, deals with the electro-me- 
chanical production of musical fre- 
quencies in an electronic circuit, and 
the translation of these electric waves 
into sound. The circuit, as shown in 
the Patent Review, has a number of 
toothed discs revolving between pole- 
pieces which are surrounded by coils, 
each disc providing a frequency which 
is a multiple of the fundamental, the 
MM progression being 129+, 258+, 
387+, etc. According to the first claim, 
sources of relatively different impe- 
dance produce simple and complex 
wave forms of alternating potentials. 
A means which includes a constant 
speed alternator is provided for con- 


trolling the frequency of one of th 
potentials, which is used to yada 
nize the frequency of the other ea 
tial. There is also means for “mixin 
the generated frequencies, Finall, 
either of the alternating potentials y 
amplified and fed into a loud SPeaker 
The effect, it would appear, should f, 
much like that of an organ. 
The other of Mr. Koehl’s inye 
No. 2,305,575, is more in the Nature 
an electronic piano, for a keyboan 
and action are used to set up vibration 
in tuned strings. Keys and Pedals bs 
provided not only to cut any of the 
vibrations into and out of the cireui 
but, through the pedals, to contro] the 
volume of any particular note. , 
There has long been a great dea] of 
interest in the electronic production o 
musical frequencies, and several com. 
mercially successful applications will 


Sateen ee eee 


Ntions 


Largest and smallest water-cooled tubes for CBS video iransmitter, 


Pat. No. 2,306,749, 


come to mind. In fact, until the ear. 
liest electronic musical instruments 
had come into being a few years back 
though there had been such inventions 


ee 
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he | for reproducing music as the player’ tion of the burning mixture. The 


hro. ‘ano and the phonograph, there had function of the filters is to make the 
? c a 2 : . y 
ten. | no important addition to instru- photo-cells color selective. When the 
ing” : pec for the creation of music since flame is of the incorrect color (and, | 
ally | a invention of the saxophone by therefore, temperature) the light im- 
ls is A golnhe Sax in Belgium nearly a hun- __ pinging upon the emissive plate of the | 
ker. dred vears ago. photo-cell is altered, and consequently 
d be 4 photo-electric switch to control the electron output of that cell is 
+ . m r * 
heating equipment 1s another new and changed. The change is used to con- 
Ong rather startling development, for here- trol the output of the burner if it af- 
€ of tofore most devices performing this fects the cell focused upon the remote 
and | function have been thermostatic in na- portion of the flame, or to control the 
long ture. Yet the switch invented by A.G. igniter if it is detected by the other 
are | B. Metcalf and assigned to Photo- photo-cell. 
the | switch, Inc., is capable of analyzing One advantage of this type of con- 
Cuit the color of a flame in, say, an oil trol is that it can be used to provide 
the purner, and adjusting the mixture to the maximum heat with the minimum 
provide for most efficient combustion. consumption of fuel—a rather desir- 
1 of | As disclosed in Patent No. 2,306,073, able characteristic as those who found 
Nof | the principle utilized is that the light it impossible to convert to coal last 
om. emitted from the burner and the ig- winter will be the first to admit. wtth # 7 
will niter in a combustion unit will change Something a bit different in the way 
% in color in accordance with the heat of regenerative feedback amplifiers Never in history ery gH words 
produced. The burner and the igniter has been acquired by General Electric used to say so much! Army and 
are each controlled by a separate pho- from J. L. Potter. As shown in Patent Navy orders that _flash around the 
= to-cell and associated circuit. The No. 2,306,749, the amplifier, which com- world today by radio oe a 
r patent drawing shows two cells, each prises a_ push-pull-parallel output eee ws openness yg pil red > 
| with a light filter before it; one is stage, preceded by two driver stages, ” ae” h — the me a 
5 the flame close to the ig- has several novel features FA Re Rnggeedaaedhongellve semmage ry * xy 
= focused on m wengead 5 te . appara drilled into operator students at Mel- 
niter, the other at a more remote por- The tubes in the first and second ville School because its founder, Frank 
Melville, is himself a practical world- 
Dar ; ; experienced operator! That is why 
nts This 50 kw. tube at WHN costs $1650. It's water-cooled, Melville School stands so high among 
ack Army, Navy and Airline officials. 
y: MELVILLE 
AERONAUTICAL RADIO SCHOOL, INC. 
45 West 45th Street New York City 
Training Men & Women for Radio in the Service of 
AIRLINES - ARMY - NAVY - MARINES - MERCHANT 
MARINE-COAST GUARD -INDUSTRY 
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air tht 
oye SERVICE DEPT. 
has replacement parts for 
all FADA models manu- 
factured during the last 
10 years. Call, write, 
phone or send 10c for our 
latest Replacement Parts 
Catalog. 
tf JFADA OF NEW YORK 
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A 928 Broadway, New York, N. Y. 
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ys March, 19143 73 


7 Days FREE TRIAL 


-Costs You Nothing to Examine 
Amazing New 3 Vol.set of y 


REFERENCE BOOKS on 


site RICH 


At Last! 
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everyday electrical 
problems quickly! 


SEND NO MONEY! 
Now at last it’s easy to get 
a knowledge of Electricity 
1} AT HOME, Whether you 
want to learn Electricity or 
arenow doing electrical work 
j you need these books. 
Authoritative, practical. 
EXAMINE FREE 7 DAYS Prepared byexperts. Covers 
Coupon brings all 3 volumes, everything Electrical. Hun- 
pesteaia. ane NW dreds of pictures, diagrams. 
1‘ r. Technical Service by mail Used on the job by many 
REE after you buy books. Electricians. 
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C7. Send cash price. $10.80, with order if preferred 
SAVE 10%. vou save $1.20. Send 7-day free trial and re- 
ivil le 


[Ta we hes De. FREE TRIAL 
H. C. LEWIS, Pres., Dept. 33- 
@ COYNE ELECTRICAL SCHOOL ro PON 1 
g 5020S. Paulina St., Chicago, It. J 1 
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- until advertised price of $12 is paid. H 
y NAME i 
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: CITY STATE : 
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Or MARINE, 
AIRCRAFT, 

Ww SIGNAL CORPS and 
INDUSTRIAL 
APPLICATIONS 


You will want a copy of this 
new Catalog which illustrates 
and describes the complete 
line of Standard Model Goth- 
ard Pilot Light Assemblies, 
giving dimensional diagrams 
and prices. 
special Pilot Light requirement 
—ask Gothard Engineers for 
a solution. 


Write for your copy of the Gothard 
Catalog 


Gorbard eececceee 
MANUFACTURING COMPANY 


1350 N. NINTH STREET, SPRINGFIELD, ILLINOIS 
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If you have a|} 


stages have internal plate resistances 
of Rm and Rm, and amplification fac- 
tors of #, and “#, respectively. One of 
the coupling resistances (that in the 
plate circuit of the first stage) is Ro, 
while R; and R: are degenerative feed- 
back resistors common to the grid and 
plate circuits of these tubes respec- 
tively. R, is the regenerative feed- 
back resistor, and is common to the 
grid and plate circuits of both tubes. 
When the resistance values are in bal- 
ance as determined by the formula: 

R =[Rp.+ Ro+ (R:i+R;) (u4,+1)] [Rve+ 

(R:+R:;) (4.+1) IF, MibesRo 

the circuit is in balance, and the gain 
through the amplifier is substantially 
independent of the output load impe- 
dance on the second stage. 

It will be interesting to compare this 
circuit with that described by Brunetti 
and Greenough, earlier in this article. 

While much has been written on the 
use of tuned horns for the propagation 
and interception of radio waves—par- 
ticularly those of very high frequency 
—the one which is described in patent 
No. 2,307,012, assigned to Research 
Corporation by W. L. Barrow, seems 
to have several desirable features. The 
horn is, in effect, more like a funnel, 
in that it is a cone terminating in a 
cylinder. Positioned in the conical 
portion, near the small end, is an an- 
tenna, in this case a dipole, together 
with the final stage of a transmitter, 
or the first stage of a receiver. Be- 
hind that, movable in the cylindrical 
portion of the system, is a reflector 
which can be correctly positioned from 
the antenna to afford maximum effi- 
ciency. When used for transmission, 
antennas of the horn type direct a 
great percentage of the output in a 
beam, and so lay down a good direc- 
tional signal. As part of a receiving 
system, they are similarly efficient, 
picking up energy from one direction 
only, and therefore rejecting much at- 
mospheric and man-made interference. 
They may be compared to an electro- 
magnetic megaphone when transmit- 
ting or an electro-magnetic ear trum- 
pet when receiving. 

Another variation, with the same 
patentee and assignee is described in 
Patent No. 2,307,011. It is similar in 
principle, though it varies in detail. 

(To be Continued) 
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several months for the delivery of ma- 
terial and at that delayed date, con- 
ditions make it impossible to sell the 
material, no loss need be suffered. 


THAT POPULAR MAGAZINE ... The 
Beam... of the No. 1 wireless school 
of the RCAF (Royal Canadian Air 
Force) will no longer be published, due 
to a new law that has been issued. The 
law forbids the appearance of adver- 
tising in station publications, and since 
it is impossible to continue without 
the financial assistance provided by 


advertising, R. O. Norman, fj 
tenant and editor-in-chief, h 
tantly declared the demise of 
lication. Everyone will 


ght liey. 
AS Tey, 
the pub, 
miss 
cheerful, educational journal! 


SO URGENT IS THE NEED fo, the 
technically-trained, that the U. s Of. 
fice of Education is advertising free | 
war courses that are being given at | 
the thirteen colleges and training ¢ep, 
ters in tue metropolitan area of Ney 
York. Minimum requirement for these 
courses is a high school education, The | 
same procedure is being adopted by the 
local divisions of the USOE in Many 
other states, where these courses are 
also available. Here is an outstang. 
ing opportunity. Don’t miss it! 


AN INTENSIVE DRIVE is now und 
way by the employment service of the 
government to recruit workers with 
any of twenty-five special skills. Ang 
included within these skills is ragip 
chassis assembler. Apply at once jf 
you can perform this work . , , 
tell others who can help. 


Personals 

The resignation of James S. Knowlsn 
as Director of Industry Operations of 
the WPB shocked Washington. Up. 
fortunately, Mr. Knowlson had to pr. 
turn to his desk as head of Stewart 
Warner. Mr. Knowlson’s record ip 
Washington was one that constantly 
merited the highest praise. . . . We 
have just learned of the passing on of 
Alva J. Carter, founder and directing 
head of the Carter Motor Company, 
Chicago. Many of us in the industry 
knew him well and deeply regret his 
death. . . . Two outstanding radio sci- 
entists were honored at the recent 
meeting of electrical and radio engi- 
neers in New York City. From the 
IRE group, Dr. William Wilson, who has 
just retired from the Bell Laborato- 
ries, received the Medal of Honor for 
1943. The Edison medal was presented 
to Dr. Edwin H. Armstrong at the AIEE 
meeting, for his noteworthy contribv- 
tions. ... One of the world’s most cele- 
brated scientists passed away in Jan- 
uary ... Nikola Tesla. Few could paral- 
lel his distinguished work. 
Gaetano Greco, the man who invented 
a static eliminator back in 1924, died 
in New York City recently. . . . Robert 
S. Wood, former radio editor of the old 
New York World, is now with CBS 
as director of public affairs in Wash- 
ington..... A. M. MacLennan, advertising 
manager at I. T. & T. now becomes 
an assistant vice-president. . . . Dr. H. 
A. Jones, who managed the sales of 
electronic tubes for nonradio applica- 
tions at General Electric has been 
commissioned a Lieutenant-Colonel in 
the Signal Corps. A Christmas 
greeting was wired in to the Halli- 
crafters’ employees by General Douglas 
MacArthur . . . Rear Admiral Stanford ¢. 
Hooper recently made an_ inspection 
tour at the Hallicrafters plant. . . . Com 
gratulations to Meissner for winning 
the coveted Army-Navy E award. 
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Photocell Hobbyists 


(Continued from page 23) 


face everywhere one foot from a uni- 
form point source of 1 international 
candle (such as on a spherical surface 
with the international candle at the 
center of the sphere). . . . 
Relationship of illumination units: 
1 lux = 0.0929 foot-candle = 10-4 


t. - 
Pa foot-candle = 10.76 lux = 0.001076 


aee — 10 lux = 929 foot candles. 
Reflection and Refraction 


Both reflection and refraction are 
phenomena well-known to electronic 
experimenters. We, therefore, will not 
enter into a qualitative discussion of 
those effects. It is sufficient to point 
out that a basic law governs the be- 
havior of both reflecting and refract- 
ing devices; namely, that light rays 
leave the reflecting or refracting body 
at the same angle at which they reach 
the bodies. The angle of striking (an- 
gle of incidence) always equals the an- 
gle of leaving (angle of reflection—or 
refraction). 

Reflection, as is well known, takes 
place most effectively from highly pol- 
ished surfaces. These surfaces may be 
flat or curved. The flat (plane) re- 
flector enables us to send rays back in 
the same direction from which they 
were directed; or to change their di- 
rection by appropriately adjusting the 
angle presented by the reflector to the 
rays. Curved reflecting surfaces en- 
able the concentration of all light rays 
toa single point of influence—an oper- 
ation properly termed focusing. 

Refraction, or the bending of light 
rays, takes place as light rays pass 
through a transparent material. The 
velocity of the waves is reduced by the 
material through which they pass and 
the wave-front curvature is changed. 
The result is that the rays travel ata 
different angle while passing through 
the material. 

The most familiar of the useful de- 
vices employing the principle of re- 
fraction are lenses. 


Lenses and Lens Action 


The common types of lenses are 
shown in Figure 2. These are (A) 
double-convex, (B) plano-convex, (C) 
meniscus, (D) double concave, (E) 
plano-concave, and (F) convexo-con- 
cave. Types A, B, and C are thicker 
in the middle than at their edges as 
Seen in cross section and are of the 
converging type. Types D, E, and F 
are thinner in the middle than at their 
edges and are of the diverging type. 
In all lenses, typical action upon 
light rays is the result of refraction 
through various portions of their vol- 
umes. Figure 1 illustrates the action 
of a converging lens—the double con- 
vex type. In explaining the action, we 
will assume that the source of light is 
small and at an appreciable distance 
removed from the left-hand surface of 
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the lens. Taking the light to be radi- 
ated in rings or spheres from the 
source, these rings will grow to a con- 
siderable size by the time they reach 
the lens. The result is that small por- 
tions of each wave front will closely 
resemble a straight line (or plane). 
Such a line-shaped wave front is rep- 
resented by AB in Figure 1. 

Since the rays will travel at a dif- 
ferent speed through the lens glass 
than through air, they will be re- 
fracted by the lens. Furthermore, 
since the glass of the lens offers vari- 
ous thicknesses to different rays, those 
passing through the center will travel 
at a different speed from those which 
pass through the edges. The speed of 
the ray passing through the center 
will be reduced more than that of the 
rays passing through the thinner edges. 
Consequently, the wave-front will not 
emerge straight as at AB, but curved, 
as at A’B’. The wave-front will con- 
tract to the point F, which will be an 
image of the object, or distant source 
of light. Any image formed in this 
manner on the side of the lens oppo- 
site that on which the object is lo- 
cated is the result of converging rays 
and is said to be a real image. The 
distance DF, from the center of the 
lens to the image is termed the focal 
length of the lens. 

If the source or object is placed at 
some point, such as Y, Fig. 3 within the 
focal length of the lens, the object dis- 
tance has been so reduced that the 
wave-front AB is strongly curved as it 
enters the lens. The lens, as a result, 
can exert little refractive influence 
upon the wave-front, and it emerges 
from the other side, as at A’B’ with 
little or no change in curvature. The 
rays spread out on that side and, con- 
sequently, no image is formed on the 
right-hand side of the lens. But the 
image does appear to an observer (on 
the right-hand side of the lens) to be 
on the opposite side at X, which is the 
center of a sphere described by the 
wave-front A’B’. Images which only 
appear to be at a point, as in this case, 
are the result, as has been shown, of 
diverging rays and are said to be vir- 
tual images. 


Lens Relationships 

In any lens system: 

Size of image/size of object dist. 
from lens to image/dist. from lens to 
object. 

The lens equation is: 

1/p + 1/q = 1/f. 

When the object is distant, 1/p = 0, 
and q = f, which is another way of 
stating that the image is at the focal 
distance from the lens. 

As the distance between object and 
lens decreases, 1/p increases and 1/q 
decreases, causing the image to recede. 

When object and image are at equal 
distances from the lens; 2/p 1/f and 
p = 2f. Both image and object are at 
a distance 2f from the lens; which is 
to say, object and image are at a dis- 
tance 4f from each other. This makes 
both equal in size. 

When p is less than f, q becomes 
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IN ONE BOOK 
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$4 50 A real contribution to radio 


literature. The “Guide” pre- 


39 Pages sents under ONE cover a 
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Charts 


mary of cathode ray patterns 
in ready-to-use form that engineers and 
technicians appreciate. All patterns pro- 
duced for the “Guide” were developed 
with conventional amplifiers and oscil- 
lators and viewed on a small oscilloscope 
using a standard circuit. A section on 
simple graphic analysis is included, 
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negative, since then 1/q = 1/f — 1/p. 
When q is thus negative, the image is 
virtual. 

Lens Power is measured by opticians 
in diopters, and is proportional to the 
reciprocal of the focal length (1/f). 
The power of a lens may be deter- 
mined in diopters by finding the num- 
ber of times the focal length (in cen- 
timeters) may be divided into 1 meter 
of length. Thus, lens power in diop- 
ters = 100/f (cms.). 

Lens Aperture. This is the ratio of 
lens diameter to focal length, and is 
a gauge of the amount of light a lens 
collects and concentrates into the im- 
age. In the standard language of this 
rating, a lens aperture of f/6 states 
that the lens diameter is 1/6 of its 
focal length—as in the case of a 2-inch 
lens with 1-ft. focal length. 


Foreign Marine Radio 
(Continued from page 37) 


the ship’s main radio transmitter. 
Push-pull power oscillators for inter- 
mediate frequency transmitters are 
not uncommon. Most master oscilla- 
tor type transmitters are designed 
with an audio oscillator, which modu- 
lates the final amplifier for I. C. W. 
transmission. 

One very common practice on for- 
eign built equipment, designed for both 
intermediate and high frequency 
bands, is to use a simple oscillator 
using a large tube on intermediate 
waves and having a switching ar- 
rangement whereby the same becomes 
the amplifier tube when using short 
wave, in conjunction with a separate 
oscillator tube. 

When substituting American tubes, 
it is often necessary to install a new 
power supply for the filament circuits. 
As a rule, the foreign tubes being de- 
signed to operate on less current at 
a higher voltage than our similar 
rated tubes. Transmitters of these 
types operate on the regular ship fre- 
quencies, but specific details of fre- 
quencies, power and use of this type 
of equipment cannot be given for ob- 
vious reasons under present day con- 
ditions. 

Radio direction finders designed by 
foreign manufacturers are seldom 
made with automatic compensation, 
to correct for deviation, as most of 
those made here are designed with. 
Most types are otherwise similar to 
our design except for some which still 
use iron core radio frequency trans- 
formers, in their several r.f. stages. 

A short summary of the different 
automatic alarm systems could well 
be used as an example of the various 
diversified methods used in foreign 
equipment. The automatic alarm 
systems used aboard ship operate on 
a received signal consisting of four- 
second dashes separated by a one- 
second interval which is sent from 
the steamer in distress. This signal 
operates the mechanism of the auto- 

| matic alarm selector which upon com- 


pletion of the sequence of the receiy, a 
signals, rings several bells aboard ed ti 
ship, calling the operator to the Tad fc 
station at times when he is not “p 
watch.” : ft 
In view of the above, it can be U 
that an accurate timing device is ¢, b 
sential in order to select the Prope b 
sequence of the signals and at te 
same time reject other signals, Statie 
etc., which are not properly Spaced 
The different methods used for tim. 
ing are composed of the following u 
systems: condenser - resistance, sole. 
noid dash -pot-spring, geneva Clock | : 
movement, motor-driven magneti. | a 
clutch, motor-driven relay, ratche, , 
controlled, electrically, operate Te. , 
lay, some of which have more thn} 
thirty relays. ‘ 


The condenser - resistance timin 
system works on the principle that, 
when a potential is placed on a cp. 
denser and resistance in series, a cy. 
rent will flow through the circuit yp. 
til the condenser is fully charged anj 
then the current will stop flowing. }t 
can easily be seen that the time of 
current flow can be controlled py 
either changing the condenser capa. 
ity or the value of the resistance: 
raising either will lengthen the tim 
which the current will flow. 

The solenoid dash - pot - spring ay. 
rangement works on the principle tha 
the solenoid pulls an arm dow 
against the spring and releases it, al. 
lowing it to return to its original po. | 
sition, closing the contacts. The re. : 
turn time is controlled by the air con. 
trol valve in the dash-pot. The ge. 
neva clock movement times the mech. 
anism by means of the escapement 
movement as used in regular clock 
movement. The motor-driven types 
are controlled by the use of a constant 
speed motor. 

In many instances, diagrams and 
specifications of equipment are not 
available, making it necessary to trace 
complete wiring of the specific equip- 
ment being overhauled, and drawings 
and blueprints made of same. Instruc- 
tion books, when available, are, of 
course, all printed in the native lan- 
guage of the country from which these 
ships originally sailed, which adds to 
the difficulties encountered. The ma- 
rine radio serviceman must, therefore, 
be familiar with many languages and 
able to translate same. Screw type 
plug fuses of an entirely different de- 
sign from those in common use in this 
country will be found aboard foreign 
vessels. These are manufactured ex- 
clusively by this firm at our Clifton, 
New Jersey plant for use aboard ships 
with European electrical and radio 
equipment. All electrical sockets, 
plugs, etc., used in the electrical and 
radio circuits made in Europe, are of 
different design from those made 
America and are not interchangeable. 
This is also true of phone tip jacks, 
plugs, etc. The European type incan- 
descent lamps also use a_ different 
base, most being of the bayonet tyPé, 
using two pins, rather than of the 
screw type. Lamps, plugs, sockets 
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d adapters for these types of fit- 
= - ysed in the radio station, there- 
nate must be made in this country. 
— + foreign-made radio receivers 
for marine use are designed to use 
tubes of the filament type, operated 

- either a two or four volt storage 
~ -y, These batteries are usually 
a obtainable on the commercial 
market here and have to be made up 
on special order when replacements 
are required. The charging resistors 
ysed to charge these low voltage bat- 
teries When defective must be re- 
wound for the particular ship as they 
are not of standard size obtainable 
here. Intercommunication systems 
used on these foreign ships vary from 
speaking tubes to modern public ad- 
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Fig. 3. 


dress systems. In many cases the 
telephone system from the bridge to 
the radio station required repairs or 
part replacements. These being of 
foreign make and design, special parts 
must be manufactured in order to 
properly repair this type of equip- 
ment. 

Motor generator units used in the 
radio transmitters, automatic alarm 
systems and other items in the radio 
station are often defective and must 
be overhauled, or at times completely 
re-wound, to be placed in proper con- 
dition for serviceable use. Often these 
machines are designed for frequencies 
and voltages which are in common use 
in this country. Other items manu- 
factured by the various foreign firms 
include condensers and wire, both of 
which are marked in centimeters 
rather than our system of microfarads 
and gauge size. Machine bolts and 
nuts are likewise of a different thread 
from our manufactured types. 

Such repair and maintenance work 
calls for a large stock of materials to 
be held on hand at all times for the 
rush calls which are always present 
in this type of service. International 
regulations forbid a vessel to sail 
without proper radio equipment. If 
a ship calls in port for a short stay of 
only a few hours, and radio equip- 
ment is not in proper condition, the 
marine radio serviceman often has to 
work against time in order not to hold 
the vessel in port beyond the sched- 
uled sailing time which, of course, 
Would otherwise become very expen- 
sive for the steamship operating com- 
pany. 

We have given an outline of some 
of the problems which must be over- 
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come in the maintenance and repair 
of foreign marine radio equipment 
prior to the start of the present con- 
flict. It might be well to call atten- 
tion to the fact that we cannot, of 
course, go into specific details, fre- 
quencies and power ratings of the lat- 
est types of equipment and aboard 
these ships, which, at present, are our 
life-line to the various war fronts. 


German Radio Equip. 
(Continued from page 12) 


point are the emergency portable 
units, used for forced landing. One 
of these units uses a five section alu- 
minum tube antenna, five meters long 
with an umbrella type top, and a 165 
foot steel wire antenna wound on a 
reel and held aloft by a box kite. Both 
of these antennas are stowed away in 
a separate container, with the re- 
ceiver, which itself is in a weather- 
proof container, approximately 18x 18 
x10 inches. The power for this trans- 
mitter is supplied by four batteries of 
120-volt power. The heaters are pow- 
ered by a 4-volt storage battery. 

The second transmitter is the more 
unusual of the two, in that, first, it is 
the only one that is crystal controlled, 
and, second, it has a range over water 
of some 250 miles. It is designed for 
use on the emergency rubber boats 
and is only 11x10x7% inches. An 
alloy accessory container, with a kite, 
two balloons, two filling tubes, and 
two hydrogen generators, is supplied 
with the transmitter. Some 260 feet 
of stainless steel wire is used for the 
antenna, that is carried by the kite. 
However, when the wind is less than 
13 miles an hour, a balloon, inflated by 
a gas generator, is used. A hand 
driven generator supplies the power. 
This power supply also drives an auto- 
matic keying device that transmits 
distress signals. 

The frequency of this unit is 500 kc., 
while the frequency coverage of the 
other emergency unit is from 320 to 
532 ke., with 500 ke. as the spot-tuned 
frequency. 

Quite a power output is available 
from the rubber raft unit, the power 
output to the antenna being 6.2 watts 
with .9 of a watt being radiated. 

Many of these transmitters were 
on exhibit at the recent annual meet- 
ing of the Institute of Radio Engineers 
at Rochester, New York. It was diffi- 
cult to realize that they had been 
taken out of a plane that had crashed, 
so perfect was their appearance. They 
looked more like units that had come 
just off the production line. This 
superstructure, while an appropriate 
feature of careful design, is not so 
essential in wartime practice. For 
after all, the average life of a war- 
time plane is seldom more than a cou- 
ple of hundred hours. These units 
could have lasted several thousand. 

This additional painstaking design 
and the consequential use of abnormal 
quantities of materials, could well 
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have been put to other more effective 
uses. This lesson seems to have been 
learned by the Germans now, for their 
newer equipment is much less sturdy. 
As a matter of fact, it is actually frail 
in comparison. Even the wiring is 
makeshift now. Foresight on the orig- 
inal designs would have provided suf- 
ficient materials to produce present 
equipment more efficiently. Of course, 
the extended length of the war hasn’t 
been too kind either to supply sources. 
And thus, the Nazi methods of design 
and planning seem to have defeated 
its very purpose . . . fortunately. 
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Radio Intercomm 
(Continued from page 29) 


satisfactory. The sub-stations can 
answer the master by talking from 
over twenty feet from the unit. 

A wire is run from the CALL termi- 
nal on the terminal strip to the grid 
of the first audio tube through a hole 
drilled in the bottom of the cabinet 
and through the top of the control box. 
These holes are drilled just under the 
grid of the tube so that the lead is as 
short as possible. 


The Sub-Stations 

The sub-stations consist of a perma- 
nent magnet dynamic speaker with 
transformer and a SPDT, spring re- 
turn rotary, switch. This switch is 
equipped with a bar knob for ease of 
operation. The three wire cable is run 
to a tie point on the speaker cabinet 
to relieve any strain that may be 
placed on the switch. The cable 
should be color coded for ease of in- 
stallation. The cable from each sub- 
station is brought to the terminal 
board in the back of the master. The 
wire that was used here was in three 
colors, red, green and blue. One end 
of the BLUE wire is connected to the 
switch at the sub-stations, on the nor- 
mally open position. The RED wire is 
connected to the normally closed posi- 
tion terminal. The GREEN wire is 
carried to the grounded end of the out- 
put transformers. The other end of 
this winding is connected to the blade 
of switch in each sub-station. At the 
terminal strip, the BLUE wires are 
tied together to the CALL terminal. 
The GREEN wires are tied together 
to the GROUND terminal. The RED 
wires are run to the numbered termi- 
nals that correspond to the numbers 
that have been assigned to sub-sta- 
tions. Corresponding numbers are 
also assigned to the toggle switches 
on the front of the control box. The 
windings of T2 and T3 that are 
grounded to a common point are also 
connected to the GROUND terminal. 

This radio intercommunicator can 
be adapted to suit your own needs by 
adding or removing’ sub-stations. 
These sub-stations operate most ef- 
ficiently in an area with a low noise 
level. If a higher output is required 
the same system may be applied to 
radio receivers having an audio output 


up to fifteen watts. The spe 
be placed in the children's play 
so that you can monitor the conduct o 
the children without leaving . 
bridge table. This is accomplished 
throwing the play room SWitch On 
and placing the TALK-RaADj0 
LISTEN switch, Sw1, in the listen pog, 
tion. The same idea may be used to 
guard the priceless gasoline and tines 
that you have on the family bus in the 
garage. 

The speaker is placed in the Toof of 
the garage over the car. The only 
change that is made from the equip. 


Bottom view of the Intercomm. 


ment of the original sub-stations, js 
that the spring is removed from the 
sub-station switch and the switch left 
in the talk position. It is then possible 
for the slightest sound that is made 
in the garage, by an intruder, to be 
heard at your bedside where you will 
be aroused by the foreign sounds. 
Why not place a small speaker in 
the vestibule of your home or at a hole 
cut in the door or door casing to take 
the speaker. No call switch is needed 
on this speaker. A 3-inch permanent 
magnet dynamic speaker or one of the 
Quam speaker-mike will suit the pur- 
pose. If you have a speaker at the 
front door, don’t forget to keep the 
selector switch for that outlet in the 
OFF position when you are listening 
to the radio. If you don’t you will 
be sending the radio program to the 
neighbors and they might not like it. 


Mobile Crime Lab 
(Continued from page 18) 
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mounted in the rear of each side of the 
vehicle and well away from the oper- 
ating position. 

The total drain of all radio and 
audio equipment is only 1300 watts 
and one of these generators would 
provide ample power. The purpose of 
utilizing two of these units is to pro 
vide power for emergency use if neces- 
sary as in the case of a fire, tornado 
or bombing or other catastrophe where 
local power lines have been damaged. 

At the rear of the vehicle a panel 
board with three power outlets is pro 
vided together with 300 feet of cable 
in three sections. One outlet allows 
the whole mobile unit to be operated 
from an external 110AC power source, 
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and the other two units provide the | 
outputs for the two motor generators. | 
Another interesting device is the Otis | 
control unit for the motor generators. 
This unit enables the generator to 
start automatically as soon as a load 
of 50 watts or more is placed on the 
output of the generator. A receiver 
need merely be switched on and the 
motor generator supplying its power 
will start instantaneously. 

A power control panel containing 
meters and switches controls and dis- 
tributes all power sources including 
the generators, battery power and 
power from or to an external source. 

Although the radio and sound equip- 
ment is only a small portion of the 
huge amount of emergency gear car- 
ried, it is indispensible if complete ef- 
ficiency of the laboratory is to be 
achieved. No matter where located in 
the state, the unit-can always main- 
tain communication with one or more 
state, county or municipal police radio 
stations. 

At the scene of a train wreck, tor- 
nado, explosion, mine disaster, etc., it 
may direct the work of a fleet of squad 
cars in the vicinity by radio, or mes- 
sages may be relayed to other parts 
of the state. A commercial radio op- 
erator may handle this emergency 
traffic by radio telegraph to the near- 
est state police radio station where it 
will be delivered through the Illinois 
police radio networks. 

In case of a riot, the mobile unit can 
stand off an armed mob while a mem- 
ber of the crew speaks to the rioters 
over the public address system. 

At the scene of a military bombing, 
the unit may be used advantageously 
to control restoration work. Since it 
also has radio contact with power 
companies, telephone companies and 
pipeline stations through the emer- 
gency frequency channels, it can han- 
dle any type of emergency traffic direct 
from the scene of the disaster. 

In many instances blockades are set 
up in certain areas in the state in an 
attempt to apprehend criminals. In 
such cases the laboratory can be sent 
directly to the area and the blockade 
controlled by radio communication 
with all the police cars in the vicinity. 

Another use for the unit is to act 
as an emergency state police station 
should the transmitters in any of the 
nine state police stations break down, 
due to a defective part which cannot 
be replaced immediately. The unit can 
be rushed to the inoperative station 
and the push-to-talk microphone be set 
up on the operating desk and com- 
munication maintained in the usual 
manner. 

It is a well known fact in modern 
police systems that radio communica- 
tion is very essential in all phases of 
police and emergency work. With this 
thought in mind, the engineers of the 
Illinois State Police Radio System 
have provisioned the crime laboratory 
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hints. Hundreds of simplified tests using a 5c resistor 
and a filter condenser. Covers every radio set—new 
and old. Introductory material for beginners and to 
serve as a review for experienced radio men, Also 
several chapters on test equipment. Presented in 
manual form, 8% x 11 inches. Entire plan is stark 
new and will change servicing methods. Used in 
schools, Armed Forces, and by thousands of radiomen. 


SATISFACTION GUARANTEED 


Take advantage of our “no-risk” trial. 
Send coupon today. Use this time- 
saving, money-making radio servicing 
method for 10 davs without any obli- 
gations. See how. much time you will 
save every day on every radio job 
Learn new short-cuts in radio servic- 
ing. Then decide to keep Comparison 
Method Manual or return it and re- 
ceive acash refund. You cannot lose— 
but you owe yourself a chance to look 
at this plan. 


NEW 1942 EDITION 


The training will more than pay for 
itself on the first radio job. Examine 
and use this unique plan for 10 days 
at our risk. Send coupon right now— 
use the plan this week. 


TRIAL ORDER COUPON 


SUPREME PUBLICATIONS, 328 Jefferson St., Chicago, Ul. 


Ship the new manual, Simplified Radio Servicing by 
Comparison Method, for examination. I am enclosing 
$1.50, full price, send postpaid. I must be satisfied or 
you will refund my money. 


\ 
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Developed by 
M. N. Beitman, 
radio engineer, 
teacher, author, 
& serviceman, 


ADDRESS: ..... cece cceccececeeeesseseesesseses 
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MAN-POWER BUREAU 


This section is designed to help the radio industry obtain trained, 
experienced, technical men to facilitate vital war production, 


YOu 


ARE NEEDED! 


TO HELP WAR PRODUCTION 


OPPORTUNITY 


for men with a knowledge of 


COMMUNICATIONS 
EQUIPMENT 


Help your country and yourself. A 

war plant making vital equipment for 
the Army, Navy, Air Force, and Coast 
Guard is in urgent need of personnel with 
knowledge of communications equipment 
to become: 

ELECTRICAL INSPECTORS 
MECHANICAL INSPECTORS 
INSTALLATION SUPERVISORS 
JUNIOR ENGINEERS 
LABORATORY ASSISTANTS 
DRAFTSMEN 
JOBS EVERY WHERE—some at factory; 
others at military and naval centers 
throughout country. Plant is located in 
the Chicago area. Modern equipment, 
excellent working conditions, old estab- 
lished firm, promising future after war. 


FREE TRAINING: Experts teach you 
quickly at no cost. Earn while you learn! 


WRITE FOR DETAILS: Will be sent on 
receipt of your letter stating experience, 
education, age, references, draft status. 


Do Not Apply if 100% in War Work! 


Our entire personnel knows of this advertisement 


WRITE BOX 303 fc. "ittnem, cose 


Instrument Man 


If you have had actual experi- 
ence or good training, write us. 
Our product has been indicat- 
ing electrical instruments for 
many years. Capable men are 
needed for many positions. 
Tell all about yourself in your 
letter to Box 304, % Radio 
News, 540 N. Michigan, Chi- 
cago, Il. 


\ New York 


Engineers 
Laboratory Assistants 
Production Men 


Well Payin 
Peace 


War Job Plus 
ime Career! 


Ideal working conditions with expanding 
manufacturers now at war work and plan- 
ning peace time development. Unlimited op- 
portunity for an important place in a New 
World of Radio. 


Men employed at full skill 
in war industry should not 
apply! 

All others write Today! 


PANORAMIC RADIO CORP. 
242 West 55th Street 


New York y, 


RADIO TUBE 


ENGINEERS WANTED 
MALE OR FEMALE 


Large expanding radio tube com- 
pany doing 100% war work needs 
several engineering or physical 
science graduates. Experience de- 
sirable but not necessary. Reply 
giving age, education, experience, 
salary desired, etc. 
U. S. Citizen ONLY 
RADIO NEWS, Box 305 
540 N. Michigan, Chicago, Ill. 


SERVICE MAN WANTED 
RADIO-PHONOGRAPH Manu- 


facturer wants experienced Radio 
Repairman to service instruments. 
Involves traveling to contact dealer 
organization. Pleasing personality 
and good health necessary. Per- 
manent position in fast growing 
business. Write letter outlining ex- 
perience and qualifications. Box 
307, c/o Radio News, 540 N. Mich- 
igan, Chicago. 


Wanted as Laboratory Aides 


Practical radiomen and women with sufficient radio 
background to enable us to train you WITH PAY 
for good-paying positions on our faculty staff. For 
lecture and laboratory work in new school training 
men for U, S. Signal Corps. Must be draft exempt. 
Excellent salaries and working conditions Ample 
living accommodations. Write complete background 


and experience Prompt interviews 


CAPITOL RADIO ENGINEERING INSTITUTE, 
W., Wash., D. C. 


Dept. G, 3224 I6th St., N. 


“RADIO 


QUALITY CONTROL ENGINEER 
SEVERAL JUNIOR ENGINEERS 


For operations;on government radio transmitters and receivers, 
Those employed at highest skill not considered. 


Write or aprly 
PILOT RADIO CORPORATION 
37-06 36th St. Long Island City, N. Y. 


Of interest perhaps is some of th 
equipment available in the laborat . 
for crime detection and for one 
emergencies. mn 

The unit is equipped with 
room for developing photogra 
crime scene or developing x-ra 
There is a complete chemical comp] 
ment for nitrate tests, blood Ra 
tests, seminal fluid identification me 
toration of numbers on metals, There 
are microscopes, magnifying glasses 
photomicrograph cameras, a refracto. 
meter, and ultra violet lamp, moulage 
equipment and an x-ray unit Which jn. 
cludes a 200 foot extension for exam. 
ining suspected bombs at a safe gig. 
tance. 

There is a good assortment of small 
and large hand tools, hydraulic and 
screw jacks, spades, shovels, Tope 
wrecking tools, etc., together with gi, 
and seine nets, grappling hooks, a diy. 
ing suit and helmet and a four Passen- 
ger rubber boat. 

The unit carries a lie detector and 
sound recording apparatus. Finger 
prints can be taken, classified and ra. 
dioed immediately to _ identification 
bureaus. 

A well stocked arsenal is available 
together with bullet proof Vests, 
shields, gas masks, handcuffs, leg irons 
and a straight jacket. 

Other emergency equipment jp. 
cludes a Harrington-Richardson life. 
line gun with cartridges and coils of 
lifeline, climbing irons, pike poles, 
cant hook, door openers, tow chains, 
blocks and tackles, kerosene and elec. 
tric lanterns, carbide torches, dog net, 
binoculars and other items. The meé- 
ical and surgical outfit is designed for 
first aid and emergency surgery on the 
spot, and to replace or supplement 
supplies and equipment of hospitals in 
emergency areas. 

The rear compartment of the unit js 
the office or interview room. In it isa 
bench for first aid treatment or sur. 
gery. A drawing board for sketching 
crime or accident scenes slides out 
from one of the desks. The second 
compartment from the rear is the 
chemical and physical laboratory in- 
cluding an ice refrigerator for preser- 
vation of specimens and _ perishable 
drugs or serums, a sink with running 
water, sliding shelves for auxiliary 
work benches and a permanent labo- 
ratory bench which can be used as an 
operating table in an emergency. 

Immediately behind the drivers com- 
partment is a bullet proof turret 
which can be elevated to a command- 
ing position four feet above the roof 
by means of an engine operated hy- 
draulic hoist. It is 5 feet deep and 52 
inches in diameter, large enough to ac- 
commodate two or three men and 
equipped with hinged steel lid and gun 
ports. 

There are four 12 volt searchlights 
mounted on the turret and four 115 
volt floodlights mounted on the roof 
in front of the turret. Another fea 
ture is the hydraulic jack system com: 
prised of four jacks, one at each cor 
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- MASTER 
DRAFTING 
MACHINE 


* Biggest Time Saver for 
Dimensioned Sketches, Let- 
tering and Layouts Ever Sold 
at this Low Price! ... 


WHILE THEY LAST 
only $2 95 


RANDOLPH RADIO 


609 W. Randolph St., Chicago, Ill. 
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Rate 15¢ per word. Minimum, 10 words 
CORRESPONDENCE COURSES 


RADIO Communications courses qualifying for all 
Federal licenses. Home study and resident courses 

dnatien Radio Institute, 1123 Broadway, New 
York, 

USED Se Courses and Educational 
Books sold or rented. Inexpensive. Money-back 
guarantee. Write for Free Catalog listing 4000 
bargains.—(Courses Bought.)—Lee Mountain, Pis- 
gah, Ala. 

CORRESPONDENCE Courses and self-instruction 
books, slightly used. Sold. Rented. Exchanged. 
All subjects. Satisfaction guaranteed. Cash paid 
for used courses. Complete details and 84-page 


illustrated bargain catalog free. Write Nelson 
Company, 500 Sherman, Dept. C-237, Chicago. 


HELP WANTED 


RADIO Technicians for interesting work. Expe- 
rienced men or women required for war work. 
Vacancies with good starting rates, adjusted to 
the level of technical knowledge and _ skill in 
grades in which you can qualify. Must be draft 
deferred, up to 60 years of age. Proof of citizen- 
ship required. If you are not now employed ut 
your highest skill in the war effort apply to Per- 
sonnel Department, Westinghouse Electric Ele- 
vator Co., 150 Pacific Avenue, Jersey City 


INSTRUCTION 
RADIO Service men and experimenters send for 
our giant radio catalogue. Save dollars. United 
Radio Co. (1000M), Newark, N, J. 
LEARN Radio code easily! Complete 
memorizing, practice system (Seven Lessons), only 
$1.00. KolorKards, (RN343), Bluffton, O. 
PATENT ATTORNEYS 
INVENTORS—Before 
any one send for Form * 


disclosing your invention to 


‘Evidence of Conception’ 


“Schedule of Government and Attorneys’ Fees’’ 
and instructions. Sent free. Lancaster. Allwine 
. ona 414 Bowen Building, Washington, 
{4 


RADIO ENGINEERING 
RADIO Engineering, broadcasting, aviation 
Police radio, servicing, marine and Morse teleg- 
taphy taught thoroughly All expenses low. Cat- 
om free. Dodge Institute, Elm St., Valparaiso, 
nd, 


and 


Mareh, 1913 


shorteut 


ner, for leveling the unit when parked 
on other than level road surface. Each 
jack operates separately actuated by 
controls from within, and will raise its 
wheel a maximum of 18 inches from 
the ground. 

With this remarkable unit in opera- 
tion, the Illinois State Police has made 
a great stride forward in the field of 
crime prevention and apprehension. 
The people of Illinois can well be 
proud of their state police system and 
of its ambitious leaders. 


—30- 


Tube Collector 
(Continued from page 34) 


Marconi (British) MT and MT4 valves 
Marconi (British) AV24 Amp.-osc. 
Donle rectifier (1923) 

Marconi MR4 

Dietzen 1% volt tube (1923) 
Schickerling S200 

Silvertone 201-A 

Bazoni nitrogen tube (1924) 
Birk-Morton B-M 201A 
Royaltron type 200 

Magnavox Type A 

De Forest DV3 

Harp 200 DA 

Magnavox (110 v. fil., 1924) 
Russian types 

Teletron 201-A 

CeCo types A, B, C (1925) 
Neon-filled rectifiers (1925) 
Luminotron (1925) 

Daven MU20, MU6 

Gehrke tube (1925) 

Sylfan 501A, 499A, 499 (1925) 
Siemens-Schottky double grid 
English double grid (1925) 


Musselman Mogul 5 VC 
Magnatron DC-199, 201-A, DC-199 
McCullough AC 

Lucien 110 v. (filamentless tube) 
Loewe tubes (1926) 


Quadrotron 
Loewe multiple tube (1926) 
Perryman double fil. (1926) 
ORS full-wave rectifier (60, 85, 
Magnav ox 3-element duplex grid 
Raytheon A rectifier 
Raytheon BA rectifier 
Ruben VT Relay 
CeCo D-G rectifier 
Sulfotron (1927) 
Globe G-100 rectifier 
Raytheon type R 
GE types PJ1 and PJ5 

(To be Continued) 


400 ma.) 


Book Review 
(Continued from page 38) 


set has been prepared to take the pros- 
pective student through the various 
phases of step-by-step instruction in 
the quickest possible time. The first 
volume lays the necessary groundwork 
in order that the student become fa- 
miliar with simple terms and expres- 
sions, laws and rules of electricity, 
upon which any of the installations, 
maintenance and service jobs are 
based. 

Chapters included in the three vol- 
umes are: Elementary Electricity, 
Signal Systems, Alarms and Tele- 
phones, Electrical Construction and 
Wiring for Light and Power, Armature 
and Stator Winding and Testing, Di- 
rect Current Power and Machines, 
Alternating Current, Principles and 


7 DAYS 
Free Examination 


‘Corners 


INFORMATION 


ro SEER Eee ee ote 
Servicemen— Aircraft Pilots, 

Students. AUDELS RADIO- 

MANS GUIDE contains 
2 400 & 
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is complete—gives Authentic 
Principles & Practices in Con- 
struction, Operation, Service 
& Repairs, Covers clearly and 
concisely Radio fundamentals 
—Ohm's Law—Physics of 
sound as related to radio sci- 
ence— Measuring instruments 
—Power supp! rr 
Inductors — Condensers — 
Transformers and examples— 
Broadcasting stations— Radio 
Telephony— Receivers— Diagrams 
—Construction—Control systems— 
Loud speakers — Antenna systems 
—Auto Radio—Phonograph pickups— Public Ad- 
| dress Systems—Aircraft & Marine Radio—Radio 
> Compass—bBeacons—Automatic Radio Alarms— 
Short W ave—Coil Calculations—Testing—Cathode 
ray oscillographs—Static Elimination—Trouble 
ne LY 5 8 standards— Oats and 
ables— uency Modulation—REVIEW QUES- 
TIONS & ANSWERS, Ready Reference Index. 


1s COMPLETE e PAY ONLY $1 Ame. mo. 
Kh, information in 


, for yourself—Fill in — 
—_——— oe == == MAIL COUPON TODAYS = =—=—-— 


AUDEL. P Publishers 49 W. nasrd St. N.Y. -¥. 
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RADIO PARTS 
SYSTEMS 


ELECTRONIC 


Send Now forthe «& 


Big RADOLEK 
Buying Guide! 


Make Radolek your dependable source 
for essential radio, sound and elec- 
tronic replacement parts—tubes, con- 
controls, resistors. 
ag mers, etc.—all at lowest 
Orders for industry, Govern- 
Rent services and war training pro- 
rams are given special attention. 
Re yusands rely on Radolek for their 
entire requirements. Send for the 
big Radolek Buying Guide NOW! 


q Lowest Prices 
= Fast Service 


Radolek quality, low 
prices and prompt 
service save valual “e 
Pp and money. 

satisfac tic 4 


densers, volume 


RADOLEK CO., Dept. B-76 
601 W. Randolph St., Chicago, fll. 
Please send the Big FREE Buying Guide 


BEGINS ccccescesoes 


Address .....- 
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@ This popular round-can oil-filled trans- 
mitting capacitor has donned fighting 
clothes “for the duration.” Gone.is the 
shiny aluminum can, for aluminum is a 
premium war metal that must be con- 
served. In its place is the fighting touch 
of gray paint protecting the ribbed and 
reinforced steel can. 


It's a still tougher capacitor, this war- 
time Type ‘05. The high-voltage ceramic 
insulators slip over screw-stud assem- 
blies including double rubber bakelite 
washers and lock nuts for a perfect elec- 
trical and mechanical construction. The 
three-point support of the adjustable 
mounting ring means rigid upright or in- 
verted mounting with terminals at top or 
bottom, any height above or below 
chassis. In its fighting togs, this Type 
‘05 is a tougher capacitor for the tough- 
est wartime demands. 


@ Ask Our Jobber... 


Ask for a copy of the new ‘'Victory"’ cata- 
log. Ask for free subscription to monthly 
Aerovox Research Worker. Or write us 
direct. 


NEW BEDFORD, MASS., U. S. A. 
In Canada: AEROVOX CANADA LTD., Hamilton, Ont. 


EXPORT: 100 Varick St., N. Y., Cable ‘ARLAB’ 


Calculations, Storage Batteries, Auto- 
motive Electricity, Diesel Engine Op- 


eration and Maintenance, Electric 
Refrigeration and Air Conditioning, 


and Radio and Television. 

These volumes will provide handy 
reference for students in electricity 
and radio. Wiring diagrams and illus- 
trations are used profusely, and com- 


plicated formulae are _ purposely 
avoided. 
—30- 
What's New in Radio 


(Continued from page 35) 


struction of this switch all mechanisms 


| are nickel silver plated and are of the 


| 
| 
| 
} 


self-cleaning constant pressure type 
which assures quick positive action. 
Units have amplifier of super-sensi- 
tive design which delivers an undis- 
torted output of five watts and permits 
operation with undiminished power 
and efficiency with the units as far as 
3000 feet from one another. Each sta- 


'tion is equipped with individual vol- 


ume control so that incoming volume 
may be adjusted to suit individual re- 
quirements. 

Optional equipment is privacy ear- 
phone. When earphone is used, Talk- 
Listen switch does not have to be 
operated and unit works exactly the 
same as telephone. Volume for ear- 
phone may be adjusted. 

Super-Chief is available in systems 
consisting of from 2 to 10 or 20, 30, 40, 
60, 80, etc., stations. 

Literature Available: 
A-Phone Systems,” eight-page descrip- 
tion and explanation of All-Master 
and Combination Master Inter-com- 


Catalog “Talk- 


| munication Systems as well as paging 
| Systems, 


are available from the Tulk- 
Mfg. Co., 1219 W. Van Buren 
Chicago, Il. 


A-Phone 
St., 


New Coil Winding Bobbins 
Much higher corrosion resistance in 


bobbins for coil windings has been 
achieved by Precision Paper Tube 
| Company, Chicago, Illinois, by con- 


struction in which cellulose acetate is 


| embodied in the bobbins. 


Cellulose acetate is used in combi- 
nation with the spiral-wound dielec- 


| tric fish-paper core and vulcanized 
fiber flanges. Spiral wound lamina- 


tions of cellulose acetate are made 
over a die to the o.d. of the core and 
then with a press-fit, slipped over the 
core to form a spacing tube. The 
length of the acetate determines the 
winding area. The inside faces of the 
fiber flanges are laminated with cellu- 
lose acetate before die-cutting, the 
core then swaged, locking the flanges 
in place onto the core carrying the 
spacing tube. Acetate cement is 
brushed over the joinings. 

Further information will be fur- 
nished by Precision Paper Tube Co., 
2033 W. Charleston St., Chicago, Ill. 
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RADIO NEWS 


HAT does the Army-Navy “E” mean to 
the Company that flies it from the flag 
staff... to the workers who wear it so proudly 
on their lapels? Various things, but to the people 
of Whitney Blake, three thoughts are uppermost: 


First, there is deep satisfaction in the thought 
that theirs is an important war job... and that 
as they speed their production, they are helping 
to speed the day of Victory. 


Next, they have an understandable pride in 
themselves, in their equipment, in their 
management, in the ability of their technicians 
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WHAT DOES YOUR 'E’ MEAN, MISTER? 


and in the skill and loyalty of their workers. 


And last, they have faith in the future . . . their 
future. It isn’t easy for a maker of “commercial” 
wires to revamp his machines and processes, his 
testing and inspection, his whole manufacturing 
structure, to meet the rigid specifications set up 
for Field Wire, Radio Cable, and other similar 
products. That they have been able to accomplish 
this ... to merit the symbolic E ... is assurance 
to the workers, that after the war is won the name 
Whitney Blake will more than ever stand for 


Quality, wherever wires are used. 
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I DROP WIRE + DUCT WIRE « INSIDE WIRE « TREE WIRE « FIELD WIRE + SHIELDED RADIO WIRES AND CABLES + PLASTITE INSULATION 


THE WHITNEY BLAKE COMPANY 


NEW HAVEN, CONN. 
GRAYBAR ELECTRIC COMPANY, SOLE DISTRIBUTORS FOR U.S. A. 
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sIper” is the Name for It! 


Here is the book to have at your fingertips fo 


Aj 


practical help in Wartime. The latest technica] 
data, in simple, easily-understood text, ,, 
invaluable aid in making the most of available 
parts...first aid for every-day receiving 
set problems. 

408 pages, profusely illustrated, hard cloth 
covers. Every radio serviceman, engineer, ama- 
teur and experimenter will find this book g 
practical blend of theory and practice. 


READ THE TABLE OF CONTENTS 
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